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PREFACE 


Metal lath was first patented nearly a century ago. It was originally sheets of metal having holes or 
slits punched into it but did not prove entirely efficient as no provision was made for keying or clinching 
the plaster. Its high cost of production and slow manufacturing process also prohibited its general use at 
that early date. 


The invention of expanding metal sheets in 1885 was the first forward step in making metal lath a 
commercial possibility. This type of lath was a marked improvement over the first methods but owing to 
the shape of its mesh it required an excessive amount of plaster and its manufacturing process proved to be 
too slow for modern requirements. This mesh was deployed rather than expanded in the sense in which we 
use the term today to denote the operation of cold-drawing the strands to form the mesh. This cold-drawing 
process greatly strengthens the metal and the neat small mesh affords the best possible key for the plaster 
in which it is completely imbedded. In addition it comes in flat sheets of convenient size for handling and 
is quickly applied. 


By careful comparison it has been found that modern manufacturing facilities permit expanded metal 
lath, unlike its predecessors, to be economically used for all types of construction. 


It has been our aim, in the compiling of this Handbook, to provide the architect with all possible infor- 
mation pertaining to metal lath construction so that he may be enabled to design his structure to take 
advantage, not only of the special merits of metal lath, but the load saving, space saving and cost saving 
made available by its use. 


This handbook is devoted to a discussion of various types of partitions and ceilings from the standpoint 
of space’saving, fire protection, resistance to impact and transmission of sound and other important properties 
in both fireproof and non-fireproof buildings from the small home to the tallest skyscraper. 


Included also are complete working diagrams and specifications covering each step in the construction 
of metal lath ceilings and partitions in all classes of buildings and the installation of all types of trim, electrical 
and plumbing fixtures and special details. 


The construction methods described herein are time-tested established practices. They have been 
obtained by special field investigation of actual construction procedure and through cooperation of architects 
and engineers, manufacturers and producers of building materials and accessories, plastering and lathing 
contractors and mechanics and many individual authorities. 


The cooperation of the factors of such widely diversified interests has aided materially in developing 
information which is considered reliable and which is hoped will prove of practical value to the architect 
and construction industry. 


Due appreciation of the assistance rendered by the Metal Lath Manufacturers Association of United 
States by the use of information and data obtained by them together with their permission to employ certain 
of their illustrations is hereby acknowledged. 


ASSOCIATED METAL LATH MANUFACTURERS 
OF CANADA. 
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Superiorities of Metal Lath 


The seven cardinal factors of superiority of Metal Lath over other types of plaster base are, in the 
order named—Space Saving; Cost; Fire Retardance; Sound Insulation; Weight; Adaptability and Shock 
Resistance. 

In the following pages of this volume the factors are taken up individually with a separate chapter 
devoted to each item but it might be well to make a brief mention here of each superiority. 


SPACE SAVING: 


An analysis of conditions governing the selection of partition materials shows that architects, builders 
and investors consider Space Saving the factor of greatest importance. By use of the two inch solid plaster 
partition reinforced with metal lath,the minimum amount of floor area is consumed and the huge waste 
of space used by heavy, thick partitions is eliminated. 


COST: 


The cost of a structure is shown to be the second factor in importance for a large majority of all types 
of buildings and occupancy. | 

Cost is not alone dependent on the selection of materials in a partition as space saving materially effects 
cost and therefore the two factors should be considered as complimentary factors. Repairs and upkeep 
are likewise an item of cost and in the selection of the plaster base this subject should be considered. 


All these factors of cost are fully discussed in the following Chapter on Costs. 


FIRE RESISTANCE: 

Although fire retardance is one of the important factors in building construction, the survey of architects 
and builders referred to above indicated it takes third position in the consideration of materials. 

Innumerable tests and actual fires in some of the largest cities on this continent have proven the superi- 
ority of metal lath and plaster as a fire retardant. 

Recent tests conducted by Prof. W. L. Sagar of the University of Toronto prove beyond any doubt the 
fire retardance qualities of metal lath and plaster and a copy of Prof. Sagar’s report will gladly be mailed 
upon receipt of request for it. 


SOUND INSULATION: 
Sound insulation is fourth in order of importance and in the Chapter on this subject both technical and 
non-technical information is given. 


WEIGHT: 

The weight of material entering into a construction is a serious factor and should be given careful 
consideration as substantial reductions in the dead load carried by the structure effect amazing savings in 
the cost of the steel or reinforced concrete frame. 

Due to the lightness of metal lath, especially when two inch partitions are employed, considerable 
structural savings can be effected and this is fully discussed in the Chapter on Load Saving. 


ADAPTABILITY: 

No other plaster base adapts itself to meet all conditions as does metal lath. In the Chapter on Adapt- 
ability is shown a comprehensive survey of where metal lath may be used to advantage in the several types 
of structures. 


SHOCK RESISTANCE: 

This factor is considered the last but by no means the least item of importance in the selection of plaster 
base material. Due to the monolithic construction of a metal lath and plaster partition or ceiling it is excep- 
tionally resistant to cracks and impact. The Chapter of this factor fully describes the merits of metal lath 
for this important item. 
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SPECIFICATIONS FOR METAL LATH CONSTRUCTION 





Section No. 1. Metal Lath Specifications 


These specifications cover the quality of materials and methods of application of all types of 
Metal Lath expanded or fabricated from sheets and primarily designed to be used as a base for 
plaster. 

Special attention is called to the fact that these specifications are written upon the basis of 
weight only, which will insure equality of competition and facilities for accurate inspection in 
the field. 

These specifications are the combined results of many years of investigation into the speci- 
fications of leading architects, inspection of actual construction in all parts of the country, 
research into scores of building codes, and circulating questionnaires among contractors. 

These specifications are written in detail but may be abbreviated as desired, or this document 
may be referred to as follows: 


‘*All metal lathing or furring shall be done in accordance with the requirements for 
the corresponding ciass of work as specified in Standard Specifications of the Associated 
Metal Lath Manufacturers of Canada, provided that where several methods of construc- 


tion are shown, the contractor shall secure approval of the type he wishes to use before 
proceeding with the work. The lath to be used shall be as follows: etc. (Here insert 
weight, type and finish desired for each position.)’’ 





Any specification taken from these pages will insure not only safe and permanent construc- 
tion with economical cost, but will establish a basis for maximum competition among all manu- 
facturers of Expanded Metal Lath. 


NOMENCLATURE 


Flat Expanded Lath (Diamond or Herringbone Suspended Ceiling: 


Mesh): A ceiling which is suspended from and is not in 
This term is used to indicate a metal lath, slit direct contact with floor or roof construction. 
and expanded from sheet metal into such form that ; 
there will be no rib in the lath. pane et SS . 
The vertical members of a suspended ceiling 
Flat Rib Lath: which carry the steel framework. 
An expanded metal lath in which the rib has a Runner or Carrying Channels: 
total depth of less than three-sixteenths of an inch. The heaviest horizontal members of a suspended 
ceiling and from which the furring channels or 
Three-eighths inch Rib Lath: rods are supported. 
Is a combination of expanded metal lath and Furring Channels or Rods: 


ribs three-eighths of an inch deep. : 
§ raat The smallest horizontal members of a suspended 


Self Furring Lath (Diamond Mesh): ceiling and to which the lath is attached; also the 
horizontal members in an attached ceiling; also, in 
A diamond mesh lath with one inch by one- general the separate members used to space metal 
quarter inch corrugations running longitudinally. lath from any surfaces over which it is applied. 
For use in stucco construction. 
Cornerite: 
Paper Backed Metal Lath: A strip of metal lath bent into the shape of an 


“‘L”’ and applied as corner reinforcement at internal 
angles over wood lath, plasterboard or fibre board 
or junctures at wall and ceiling intersections of 
dissimilar materials or in angles where ends of 
sheets of lath abut. 


A factory assembled combination of any of the 
preceeding defined types of metal lath or expanded 
metal reinforcing with paper, fibre or other backing, 
the assembly being used as plaster or stucco base. 


Attached Ceiling: Stripite: 

A ceiling which is clipped or wired in direct con- A narrow strip of flat expanded metal lath 
tact with the construction above without the use of applied as a necessary reinforcement over joints 
runner channels and with or without the use of between sheets of plasterboard, fibre board and 
furring channels as the construction may require. similar materials used as plaster bases. 
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Diamond Mesh Lath Herringbone Mesh Lath 
Fig. 1 Fig. 2 
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Standard Corner Bead 
Fig. 11 
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Bull Nose Corner Bead 
114” Radius 





Bull Nose Corner Bead 
34” Radius 244" Plain Wing 





Cornerite 





Fig. 13 | 
Fig. 15 . 
i 
| 
2 
nH 
| 


Doublemesh Cornerite 








Fig. 16 
j 
Picture Mould Base Screed | 
Fig. 17 ee Fig. 18 
& [ee 
— | 
¥ [ES 
@ fe | 
Flush Type Base Screed 
Fig. 19 | 
(10) B 











—-= 


SPECIFICATIONS FOR METAL LATH CONSTRUCTION 





No. 1 Wood Stud and Joist Construction 


Weights of Lath: 

For Partitions: Flat expanded metal lath or flat 
rib lath weighing not less than 2.5 Ibs. per square 
yard shall be used on studs spaced at 12 inches on 
centers. For studs spaced at 16 inch centers, 3 Ib. 
flat expanded, or flat rib lath or %g inch mb lath 
weighing not less than 2.5 Ibs. per square yard 
should be used. 

On vertical surfaces back of tile work where 
studs are spaced 12 inches to 16 inches on centers, 
expanded metal lath, flat rib lath or % inch rib 
lath shall weigh not less than 3 Ibs. per square 
yard. Studs spaced over 16 inches on centers shall 
have *@ inch rib lath weighing not less than 3.5 
Ibs. per square yard. 

For Ceilings. For wood joists spaced 12 inches 
on centers, expanded metal lath or flat rib lath 
weighing not less than 2.5 lbs. per square yard 
shall be used. For joists spaced 16 inches on centers 
expanded metal lath or flat rib lath weighing not 
less than 3 lbs. per square yard or %4 inch rib lath 
weighing not less than 2.5 Ibs. per square yard 
shall be used. 


Furring Strips: 

Furring strips, if used, shall be not less than 1 
inch by 2 inch strips spaced 12 inches on centers 
running at right angles to and securely nailed to 
each joist. 

Attachments: 
Metal lath shall be attached to studs and joists 


with not less than 114 inch large head nails spaced 
not over 6 inches apart. 


Tie wire shall be not less than No. 18 gauge 
galvanized wire. 


Corner Protection: 


All exterior angles in plastering including angles 


(11) 


at jambs and heads of windows and doors and 
other openings where reveals are plastered shall be 
protected with metal corner beads of approved 
design. 


Internal corners wherever wood lath or plaster 
board is used shall be reinforced with Cornerite, 
6 inch girth bent 3 inches by 3 inches. 


Erection: 


Metal lath shall be erected with long dimension 
across the supports; rib lath shall be applied with 
the ribs against the supports. 


Lath shall be applied to the ceilings first and 
carried down 6 inches onto the walls and partitions. 
If metal lath is not used on the ceilings, the lathing 
may start at the top of the wall and be bent and 
carried over onto the ceiling joists at least 3 inches 
so that no joints occur at juncture of ceiling and 
walls; and on walls, all lath shall be started one stud 
away from corner and be bent into corner and 
carried onto the abutting wall so as to avoid a 
joint at juncture of walls. 


Where 34 inch rib lath is used on walls or ceilings, 
it shall be butted into all corners and strips of 
Cornerite shall be securely wired along each edge 
in all corners. Cornerite shall not be fastened at 
the corner but only along each edge of the sheet. 


Lath shall be placed so that the lower sheet laps 
over the upper and shall be securely attached to 
supports. 


Lath shall be lapped at sides not less than 
1g inch and at ends not less than 1 inch. There 
shall be one wire tie on side laps half-way between 
supports. End laps shall occur over supports. 
Rib lath shall be lapped at sides by nesting outside 


ribs, and at ends 1 inch. 
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| “FIRE STOPS’ Ae ORACK. PREVENTION 
(1) All bearing partitions and studs : (a) OnCelings o 
in exterior walls includin Pi ee Ais prominent room! 
a basket to hold incombustible 8 (b) Lap 6'oncither sideo 
material asa fire stop. wall and partition angles 
ve . | | d around door buck 
(2) Ceilings under inhabited floors, especially oe » 
over hzating plants and coal bins. ©) Back of wainscots and fi 
mantels 
| (3) At chimney breasts, around flues and (d) Across plumbing-pipes an@ 
. back of Klichen ranges. heat-ducts 
(4) Stair-wells and under stairs. ©) » howing proper construction 
ca of exterior stud walls for 
Hl (5) Asa base and reinforcement for exterior stucco. successful stucct 


PLATE 1—MOST ADVANTAGEOUS POSITIONS FOR METAL LATH TO STOP FIRE 
| AND PREVENT CRACKS IN PLASTER AND STUCCO 
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SPECIFICATIONS FOR METAL LATH CONSTRUCTION 





No. 2 Suspended Ceilings 


Suspended Below the Soffit of Steel or Concrete Beams or Purlins 
or Concrete or Hollow Tile Floor Arches 


Hangers: 

The minimum size for hangers shall be No. 9 
gauge galvanized wire or 34 inch by 1g inch band 
iron. 

Hangers shall be spaced not to exceed 4 feet 
center to center in both directions. 


Runner Channels: 

Runner channels shall be not less than 14 inch 
cold or hot rolled channels or angles of equivalent 
strength. 


Spacing of runner channels shall not exceed 4 feet 
center to center. 


Furring Channels: 
Furring channels shall be not less than %4 inch 
hot or cold rolled channels. 


Spacing of furring channels shall be in accordance 
with weight of lath used and as specified hereinafter. 


Weights of Metal Lath: 


Where furring channels are spaced 12 inches on 
centers use expanded metal lath or flat rib lath 
weighing not less than 3 lbs. per square yard or 
¥g inch rib lath weighing not less than 2.5 lbs. per 
square yard. For furring channels spaced over 12 
inches and up to 16 inches use 3% inch rib lath 
weighing not less than 3 lbs. per square yard. 


Tie Wire: 
Tie wire for securing furring channels to runner 


channels by saddle tying shall be not less than No. 
18 gauge galvanized wire. 


Tie wire for securing metal lath to furring 
channels shall be not less than No. 18 gauge 
galvanized wire. 


Erection of Channel Frame: 


Upper ends of hangers of wire or flats shall be of 
sufficient length to wrap twice around beams or 


provide a suitable anchorage in the concrete or tile. 
Where steel beams or purlins are not more than 4 
feet center to center, hangers may be attached 
directly to them. When hangers are hung from con- 
crete beams or arches, the hangers shall be placed 
before concrete is poured. .When ceilings are hung 
from terra cotta floors, hangers shall be installed 
after the tile isin place. A hole shall be bored in the 
underside of the tile and the hanger inserted and 
securely anchored with either a cross piece of steel 
rod or toggle bolt. 


Lower ends of wire hangers shall be of sufficient 
length to wrap twice around the runner channels 
and be given three twists around itself. 


Lower ends of flat band iron hangers shall be 
bent at right angles to support the runner channel 
and all securely wired together with tie wire. 


Runner channels shall conform to the contour of 
the ceiling and be securely attached to the hangers 
as hereinbefore specified. 


Furring channels shall be erected at right angles 
to the runner channels and be securely wired to 
same by not less than three turns of tie wire at 
each crossing. 


Erection of Metal Lath: 


Metal lath shall be applied with the long dimen- 
sion of the sheet across the furring channel. 

Sheets shall be wired to the furring channels at 
intervals not exceeding 6 inches and a tie shall 
always occur where sides of sheets lap at channels. 
There shall be one tie on side laps half-way between 
channels. 


Lath shall be lapped at sides not less than 14 inch 
and at ends not less than 1 inch. End laps should 
occur only over furring channels, if between. the 
sheets shall be securely laced with No. 18 gauge 
galvanized wire. 


Rib lath shall be lapped at sides by nesting 
outside ribs and at ends 1 inch. 
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SCALE DETAILS OF VAULTED CEILING 
RUNG FROM TERRA COTTA ARCH 


Fig. 20 
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DETAILS OF SUSPENDED CEILING HUNG FROM CONCRETE JOLSTED FLOOR OR ROOF, | 
Fig. 21 
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Fig. 22 





Flat Suspended Ceiling 


Fig. 23 
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SPECIFICATIONS FOR METAL LATH CONSTRUCTION 





No. 3 Attached Ceilings 
(Contact or Furred ) 


For ceilings clipped to steel floor beams or in contact with concrete or terra cotta floors; for attached 
ceilings under concrete floors constructed with removable or permanent metal tiles and for ceilings under 


steel joist construction. 


Furring Channels: (If used): 

Not less than 34 inch hot or cold rolled channels 
shall be used for furring channels. 

Furring channels shall be supported at each beam 
or joist and in no case more than 4 feet centers. 
Spacing of furring channels shall be in accordance 
with weight of lath used. 


Weights of Metal Lath: 

Where furring channels are spaced 12 inch centers 
use expanded metal lath or flat rib lath weighing 
not less than 3 Ibs. per square yard or %@ inch rib 
lath weighing not less than 2.5 lbs. per square yard. 
For furring channels spaced over 12 inches and up 
to 19 inches on centers use 3 inch rib lath weighing 
not less than 3 lbs. per square yard. For furring 
channels spaced over 19 inches and up to 24 inches 
use *% inch rib lath weighing not less than 3.5 lbs. 
per square yard. 


Tie Wire: 
Tie wire for securing metal lath to furring chan- 


nels shall be not less than No. 18 gauge galvanized 
wire. 


Erection of Furring Channels: 
Special clips are obtainable for clipping furring 


channels to steel beams. For concrete beams see 
Page 16, Fig. 25. 


When removable pans are used, the soffit plank 
shall be drilled every 3 inches to take 3 inch wire 
nails which are inserted in each hole with the head 


up so that when concrete is poured the nail head 
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will be held solidly in the face of concrete beam. 
Lath shall be attached to the face of beams and 
each nai] turned over tightly to hold lath in place. 
Or }4 inch rods or 4 inch hot or cold rolled channels 
may be attached transversley to beams at 12 inch 
centers and flat expanded or flat rib lath attached 
to same with No. 18 gauge galvanized wire. See 
Page 16, Fig. 25. 

Metal lath ceilings to be attached to open steel 
joists may be done either by tying 4 inch rods 
transversley to lower member of joists at centers 
suitable for lath to be used or by tying 44 inch rib 
lath of sufficient weight for spacing of joists directly 
to lower member of joists. See Page 16, Fig. 24 
for illustration. 


Erection of Metal Lath: 

Metal lath shall be applied with the long dimen- 
sion of the sheet across the furring channel. Sheets 
shall be wired to furring channels with not less 
than No. 18 gauge galvanized wire at intervals not 
exceeding 6 inches and a tie shall always occur 
where sides of sheets lap at channels. There shall 
be one tie on side laps half-way between channels. 

Metal lath shall be lapped at sides not less than 
lg inch and at ends not less than 1 inch. End laps 
of sheets should generally occur only over furring 
channels, if between, sheets shall be securely laced 
with No. 18 gauge galvanized wire. 

Rib lath shall be lapped at sides by nesting out- 
side ribs and at ends 1 inch. Ends shall lap as in 
preceeding paragraph. 
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Metal Lath attached to open steel joist 
Fig. 24 
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. (a) Channel] Furring, Flat Lath; (b) Channel Furring, Rib Lath; (c) Rod Furring, Flat Lath; (d) Contact Ceiling, Rib Lath. 
DETAILS OF METAL LATH CEILINGS UNDER CONCRETE JOISTED FLOORS 


Fig. 25 
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SPECIFICATIONS FOR METAL LATH CONSTRUCTION 





No. 4 Beams, Cornices, Columns and Pilasters 


Weights of Metal Lath: 

For beams and cornices where brackets are 
spaced 12 or 16 inches on centers expanded metal 
lath or flat rib lath shall be not less than 2.5 and 
3 lbs. per square yard respectively. 


For columns and pilasters where vertical mem- 
bers are spaced not to exceed 12 or 16 inches on 
centers, expanded metal lath or flat rib lath shall 
weigh not less than 2.5 Ibs. and 3 Ibs. per square 
yard respectively. Where vertical members are 
spaced over 16 inch and up to 20 inch centers, 
expanded metal lath or flat rib lath weighing not 
less than 3 Ibs. per square yard or % inch rib lath 
weighing not less than 2.5 lbs. per square yard 
shall be used. 


Brackets: 

Brackets shall be formed of 1 inch by '@ inch or 
34 inch by }@ inch band iron and shall be spaced 
not more than 3 feet apart when used with longi- 
tudinal furring and not more than 12 inches apart 
if longitudinal furring is omitted. When longitu- 
dinal furring is not used at least one runner bar 
shall be installed to hold the work in place. 


Vertical Framing Members: 


Vertical framing members for columns and 
pilasters shall be #4 inch hot or cold rolled channels 
and shall be braced every 3 feet of their height 
with similar channels or 34 inch by 1% inch band 
iron, 


Tie Wire: 


Wire for tying braces to vertical members of 
columns and pilasters and for tying brackets to 
structural members shall be not less than No. 18 
gauge galvanized wire. 


Erection of Brackets: 


Brackets shall be formed to templates in accord- 


(17) 





ance with details and shall be securely wired, 
bolted or clamped to walls, ceilings or structural 
members. 


Longitudinal channels shall be wired to brackets 
with not less than No. 18 gauge galvanized wire. 


Erection of Framing: 


Hoops or brackets for columns and _ pilasters 
conforming to details furnished shall be securely 
attached to steel members*with clamps or wiring 
and tc masonry walls by drilling holes and plugging. 


Vertical framing shall be securely wired to 
brackets or hoops and shall be securely clamped or 
wired to structural members at floor and ceiling. 


Erection of Metal Lath: 


For beams and cornices metal lath shall be 
applied with the long dimension of the sheet 
running parallel to the longitudinal channels and 
be bent into and made to conform with the outline 
of the finished beam or cornice. Side laps shall 
not occur at the corners but strips of Cornerite 
shall be used at all corners. Side laps shall be % 
inch and end laps 1 inch. Side laps shall be wired 
once between channels and end laps securely laced 
with No. 18 gauge galvanized wire. 


For columns and pilasters the metal lath shall 
be bent to conform to the outline, long dimension 
of the sheet at right angles to the vertical framing 
and securely wired with tie wire. 


Metal lath shall be bent upon ceiling or a strip 
of Cornerite shall be used at the ceiling corners. 


Sides of sheets shall lap 1 inch or in the case of 
rib lath by nesting outside ribs and be securely 
laced the full length of the lap with tie wire. Ends 
of sheets shall be lapped 1 inch and shall not occur 
at corners. 
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COMMON PRACTICE IN FIREPROOFING OF STEEL BEAMS, GIRDERS AND COLUMNS. 
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Fig. 26 





Ornamental Beam and Cornice over unattractive con- 
crete beam. %-inch Rod Hangers placed before pour- 
ing concrete. Holes are drilled for Bracketsa—%-inch 


Fig. 27 





Fig. 28. False Beam 
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FALSE BEAM AND CORNICE SUSPENDED 
FROM CONCRETE SLAB 


Fig. 29 
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SPECIFICATIONS FOR METAL LATH CONSTRUCTION 
I 


No. 5 Metal Stud Partitions 
(Solid and Hollow) 


{ 


re} Seibhes of Metal Lath: 

Expanded metal lath, flat rib lath or 3 inch rib 
lath weighing not less than 2.5 lbs. per square 
yard shall be used on studs spaced up to and 

including 16 inches on centers. For studs spaced 
7efm over 16 inches and up to 24 inches on centers, 
84 inch rib lath weighing not less than 3 Ibs. per 
square yard shall be used. 


/% j 


visk | 


Studs: 

For 2 or 244 inch solid metal lath and gypsum 
plaster partitions up to 14 feet in height, channel 
studs shall be not less than %q inch hot or cold 

‘rolled channels; over 14 feet and up to 20 feet in 

height not less than 1 inch hot or cold rolled chan- 

‘nels shall be used. Over 16 feet in height such 
| ' partitions shall have a minimum thickness of 214 

inches and be 23% inches thick for heights over 20 

}feet. Length between columns, walls or other 
vertical structural members shall not be greater 
than two times the partition height when the latter 
is 12 feet or more. 

For hollow partitions double rows of %4 inch 
channels with separators or a single row of channels 
or metal studs of the proper width shall be used. 
For such partitions the maximum height for a 
finished plaster thickness of 3, 4 and 5 inches shall 
be 18, 24 and 30 feet respectively, provided that 
permanent *q4 inch horizontal stiffener channels 
shall be provided on the inside of the partitions at 
intervals of 5 feet horizontally for all double row 
channel partitions more than 10 feet long and more 
than 9 feet high. 


Studs for double metal lath soundproof partitions 

| shall be a double row of.parallel studs made up of 
channels each not less than %q inch hot or cold 

rolled channels. Maximum spacing along the face 

of the partition shall be in accordance with type 

and weight of lath used. No braces or cross-ties 

which will in any way permanently connect the 


= _ channels on opposite sides of the partition, are 
wm permissible. 


—= 


Runner Channels: 


Floor and ceiling runner channels for both solid 
and hollow partitions, if used, shall be not less 
_than 1 inch hot or cold rolled channels. 





Spacers, Braces, Tie Wire: 


Spacers for hollow partitions shall be of sub- 
stantial design and shall be spaced approximately 





3 feet on centers. 


Braces for hollow partitions and soundproof 
partitions shall be as above specified. 


/ 


Tie wire shall be not less than No. 18 gauge 
galvanized wire. 


Before being plastered solid- partitions shall be 
temporarily braced on the channel side at intervals 
not exceeding 5 feet vertically. Before plastering 
is begun each side of hollow soundproof partitions 
shall be likewise braced temporarily not exceeding 
5 feet vertically. 


Erection of Studding: 


Where floor and ceiling runners are used, they 
shall be securely bolted or clamped to the floor 
beams, soffits of concrete or terra cotta arches and 
substantially secured to top of concrete or tile 
floors. 


Where runner channels are not used, studs shall 
be erected by inserting ends in holes cut in top of 
concrete or other masonry floors or punched in 
soffits of masonry ceilings or by wire tying to nails 
driven into tops of wood floor bucks or into ceiling 
joists, or where metal lath ceilings are used upper 
ends of channels may be inserted into holes made 
in ceiling lath and channel studs wired to a channel 
secured to lath. 


Where two-piece studs are used they shall be 
spliced within 2 feet of ceiling by lapping not less 
than 8 inches with the flanges interlocked and 
securely wired in two places not less than 6 nor 
more than 12 inches apart. Where single-piece 
studs are used, channel shall be of length to permit 
anchorage at top and bottom without material 
bowing when fully erected. 


A channel or equal stud, continuous from floor to 
ceiling, shall in every case be placed adjacent to 
vertical door bucks and shall be so secured that 
space is provided between it and bucks for tying 
ends of metal lath sheets to such studs. Two wire 
nails shall be driven in pairs at intervals of 2 feet, 
beginning 9 inches above floor, into wood buck, 
and such channel stud shall be double wired to 
said nails in a secure manner. Where metal or 
metal and wood bucks are used, and excepting 
where such bucks dispense with need of channel 
directly against bucks equivalent means of attach- 
ing nearest channel shall be employed. 


For soundproof partitions the studding shall be 
erected as above except that no part of channel 
studding shall be wired to or otherwise attached to 
or permitted to make contact with piping, conduit, 
heat ducts, etc., within the partition, provided 
further that for maximum sound-proofing, studs 
should rest on cork or felt insulation placed in 
holes cut in floor, or under runner channels or wood 
floor bucks into which stud énds set, so studs are 
insulated from bucks. 








METAL LATH HANDBOOK 


Erection of Metal Lath: 


Metal lath shall be applied to one side only of 
the channels, with the long dimension of the sheet 
across the studs; ends of sheets shall be staggered 
one above the other. Lathing shall commence at 
top of partition and be carried down with the edge 
of the lower sheet lapping over the upper one. 
If metal lath is not used on ceiling, the lathing will 
start at top of wall and be bent and carried 6 
inches on to the ceiling so that no joints occur at 
juncture of ceiling and walls; and on walls all lath 
shall be started one stud away from corner and be 
bent into the angle and carried onto the abutting 
wall to avoid a joint at juncture of walls; provided 
however, that where %@ inch rib lath is used it shall 
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| 
be butted into all joints and strips of Cornerj] 
shall be securely wired along each edge in @ 
corners. 

Sheets shall be wired to studs at intervals 
exceeding 6 inches and a tie shall occur whe 
sides of sheets lap at channels. There shall be of 
tie on side laps half way between channels. 


Metal lath shall be lapped at sides not less tha 
lg inch and at ends not less than 1 inch. End lag 
of sheets should generally occur only over stud 
if between studs, sheets shall be securely la¢ 
with No. 18 gauge galvanized wire. Rib lath sha 
be lapped at sides by nesting outside ribs and 4 
ends 1 inch. 
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SPECIFICATIONS FOR METAL LATH CONSTRUCTION 
Te 


No. 6 Wall or Standing F'urring 


Weights of Metal Lath: 

Expanded metal lath, flat rib lath or 32 inch rib 
lath weighing not less than 2.5 lbs. per square yard 
shall be used on studs spaced up to and including 
12 inch centers. For studs spaced over 12 inches 
and up to 16 inches on centers, use expanded metal 
tath or flat rib lath weighing not less than 3.0 Ibs. 
per square yard or $< inch rib lath weighing not 
less than 2.5 Ibs. per square yard. For studs spaced 
over 16 inches and up to 24 inches on centers %@ inch 
rib lath weighing not less than 3.0 Ibs. per square 
yard shall be used. 


Furring Channels: 

[forizontal furring channels, where placed against 
masonry wall, shall be °4 inch hot or cold rolled 
channels. Where located some distance from 
masonry and braced therefrom with band iron or 
channel, they shall be not less than 1 inch hot or 
cold rolled channel. In the latter case, horizontal 
channels shall be braced from masonry at not over 
4 leet centers. Vertical spacing of horizontal chan- 
nels shall not exceed 4 feet 6 inches on centers. 


Vertical furring channels shall not be less than 
34 inch hot or cold rolled channels and shall be 
spaced in accordance with the weight of lath used 
as above specifed. 


Tie Wire: 


Tie wire shall be not less than No. 18 gauge 
galvanized wire. 


Erection of Furring Channels: 


Horizontal furring channels where erected against 
masonry walls shall be laid flat with a nail dropped 
between channel and wall to separate same to 
permit wiring vertical channels. Horizontal chan- 
nels shall be secured to wall with 1% inch cut stub 


nails driven intO masonry joints or by hardened 
Masonry nails driven into concrete. 





Where placed away from masonry walls (to 
provide pipe or duct spaces) horizontal furring 
channels shall be anchored therefrom by channel or 
band iron braces. Same shall either be built in at 
time wall is constructed or attached thereto by 
means of hardened masonry nails, wall plugs or 
other approved methods. See Pages 24, Fig. 33. 


Vertical furring shall be securely saddle tied to 
horizontal furring channels by not less than No. 18 
gauge galvanized wire. Care shall be taken to see 
that vertical furring is securely anchoxed at floor 
and ceiling. See Page 24, Fig. 33. 


Erection of Metal Lath: 


Metal lath shall be applied to the furring chan- 
nels with the long dimension of the sheet across the 
studs, ends of sheets shall be staggered one above 
the other. Lathing shall commence at top and be 
carried down, the edge of the lower sheet lapping 
over the upper one. If metal lath is not used on 
ceiling, the lathing will start at top of wall and be 
bent and carried over 3 inches on to the ceiling so 
that no joints occur at juncture of ceiling and wall. 
On walls, lath shall be started one stud away from 
corner and be bent into angle and carried onto the 
abutting wall to avoid a joint at juncture of walls; 
provided, however, that. where *%% inch rib lath is 
used it shall be butted into all corners and strips of 
Cornerite shall be securely wired along each edge 
in all corners. 


Sheets shall be wired to vertical furring at inter- 
vals not exceeding 6 inches and a tie shall occur 
where sides of sheets lap at channels. There shall 
be one tie on side laps half way between channels. 


Metal lath shall be lapped at sides not less than 
14 inch and at ends not less than linch. End laps 
of sheets shall generally occur only over channels; 
if between channels, sheets shall be securely laced 
with No. 18 gauge galvanized wire. Rib lath shall 
be lapped at sides by nesting outside ribs and at 
ends I inch. 
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There is no better way to conceal steam pipes 
and eonduits than with metal lath furring. 
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Hit 
| Note use of lath, corner bead and 34 inch channels 
for furring around pipes and window frames. 
|| Fig. 33 
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SPECIFICATIONS FOR METAL LATH CONSTRUCTION 


No. 7 Stucco Construction 








Weights of Metal Lath: . 
Expanded metal lath, self furring lath, flat rib 
ath or 3% inch rib lath for studs or supports spaced 
ot greater than 16 inches on centers, shall weigh 
ot less than 3.0 Ibs. per square yard. Lath cut 
rom galvanized sheets is recommended. 
urring Strips: 
Furring strips, if used, shall be metal pencil rods 
of a diameter not less than 3 inch or may be 
rimped metal not less than } inch wide by No. 22 
rauge. Furring strips are not required if self- 
urring lath is used or if lath is applied with self- 
urring attachments which insure at least 44 inch 
stucco behind lath. 













ie Wire, Nails, etc.: 

Tie wire shall be not less than No. 18 gauge 
ralvanized wire. 

Metal lath shall be attached to wood supports 
by not less than 14% inch large head nails spaced 
ot to exceed 6 inches on centers. If galvanized 
ath is used it is recommended that nails also be 
ralvanized. 


Preparation of Old Exterior: 

Where siding or shingles have been used for the 
wall covering they shall be examined as to their 
present condition. Any loose siding or shingles 
hall be renailed and, if defective, shall be replaced. 
All door and window trim shall be extended so 
that it will have the proper projection beyond the 
inish face of the stucco. 


Apply zinc or equal flashing liberally over all 
indow and door openings, over water tables, 
S a drip under window sills, at intersection of 
tucco parapet walls and porch deck or roofs, at 
: nds of window sills and elsewhere where water 
ight get behind stucco. 


«A ssubstantial building paper or membrane 
: horoughly waterproofed shall be laid in horizontal 

yers over the old siding, shingles or sheathing, 
apping lower edge of each strip 2 inches over the 
i a Where paper-backed metal lath is used 
iB use of building paper is unnecessary. 


. Me old masonry walls where practicable, extend 
ey sills or belt courses by driving masonry 
S imto joints or into concrete. Attach metal 





(New and Old) 


lath reinforcing to nails and pour concrete extension 
into forms built around nails or apply with trowel. 
Where impracticable to extend in this manner, 
heavy flashing shall be provided over sill and 
extending under wood sill and project at least 1 
inch beyond new stucco surface. Apply flashing at 
all interesections where water might get behind 
stucco. 


Where surface of old masonry wall is porous, 
apply damp-proofing paint preferably. Waterproof 
building paper may be used if mortar joints are 
easily driven into. 


New Exteriors: 

Wood studs shall not be less than 2 x 4 inch 
spaced not to exceed 16 inches on centers. Studs 
shall be braced midway between story heights with 
horizontal bridging and at each corner of building 
at each floor with not less than 1 x 4 inch diagonal 
bracing, the slope or angle of which shall be such 
that each brace shall tie together not less than the 
upper or lower half of the three studs adjacent to 
the corners. 

Where walls are of wood construction at least 
one layer of quilting felt or other form of insulation 
shall be supplied as insulation between the interior 
and exterior face of studs. The space between the 
studs at their juncture with the floor and ceiling 
joists shall also be properly firestopped with 
basket-shaped metal lath fitted between studs, 
coated with plaster or cement and filled with 
incombustible materials to 3 inches above floor 
levels. 

Sheathing shall be laid horizontally and sub- 
stantially nailed to each stud and covered with 
waterproofed building paper applied so that bottom 
strip shall lap over base board at bottom of wall 
and upper strips shall lap over lower strips at least 
2 inches. 

On new masonry walls the underside of masonry 
sills and other horizontal courses shall be provided 
with a drip cut so water will fall beyond face of 
stucco and a groove should also be cut on underside 
of such masonry to provide a key for stucco. Apply 
flashing at all intersections where water might get 
behind stucco. 
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METAL LATH 


Erection of Metal Lath: 


Metal lath shall not be applied until all exterior 
carpentry repairs, structural alterations, flashing 
and damp-proofing are completed. 


All metal lath shall be erected with the long 
dimension of sheet horizontal, self-furring lath with 
the furring against supports. 


If flat expanded metal lath is used self-furring 
nails or devices shall first be driven through 
waterproof paper into sheathing, old siding or 
shingles, after which lath shall be applied over them 
and secured to the supports. When metal furring 
strips are used they shall be nailed at the same 
time as lath, the strips being applied vertically on 
about 12 inch centers directly over paper and nailed 
every 12 inches. Furring strips are not required for 
self-furring lath which is applied with the furred 
portion against paper and nailed directly over 
paper to sheathing, old shingles or siding. 


Application of sheets of lath shall commence at 
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HANDBOOK 
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the top right hand corner of building, one sim 
away from corner, bending sheets around # 

angle and carrying them on to the abutting walla 
that no joints shall occur at corners; providél 
however, that where self-furring lath is used 
shall be started at the corner and Cornerite secure 
wired along each edge shall be placed in all corneg 
Cornerite shall not be fastened at the corner ff 

only along each edge. 














Lath shall be placed so that the lower sheet ] 
over the upper and shall be securely attached 
supports. Lath shall be lapped at sides not | 
than % inch and at ends not less than 1 inch ; 
lapping shall be arranged, whenever possible, sofm 
to approximately match openings in one sheet 
lath with those of others to facilitate keying 
stucco. 


—_— 


Where furring nails or strips are more thai 
inches apart horizontally at side laps, laps shal] 
tied at least once between nails, etc. 


SO 
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<PECIFICATIONS 


| Old Sheathing. 
Old Siding or Shingles. 
Extension of window caps and sills. 


Flashing: Use liberally wherever 
ater might get behind stucco. 


Waterproof Building Paper. 


Furring: For Flat Lath or Expanded 
etal Reinforcing fur with special nails 
2en available; otherwise use metal 
rips. Avoid use of wood furring. No 
rring required for self-furring lath. 


, ppxpanded Metal Reinforcing or Metal 
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over flashing 
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eights of Metal Lath: 


Sidewalls: As a plaster base for all outside walls 
§4 inch rib lath shall be used and shall weigh not 
ess than 3 Ibs. per square yard for supports spaced 
p to 24 inches on centers; 3.5 lbs. per square yard 
or supports spaced from 24 to 30 inches and 4 Ibs. 
her square yard for supports spaced from 30 to 36 
nches on centers. 


As a reinforcement for long span Portland 
‘ement sidewalls, of a minimum thickness of 2 
nches, on structural steel supports, not less than 
84 inch rib lath shall be used of a minimum weight 
or various spacing of supports as specified by the 
,anufacturers specifications. 


Floors and Roofs: As a reinforcement and center- 
ng for 2 inch concrete slabs *% inch rib lath shall 
eigh not less than 3 Ibs. per square yard for spans 
12 to 16 inches; 3.5 Ibs. per square yard for spans 
16 to 19 inches, and 4 Ibs. per square yard for spans 
19 to 24 inches on centers. 


As a reinforcement and centering for greater 
slab thicknesses and greater spans not less than 
’4 inch rib lath shall be used of the proper weight 
for safe load requirements and maximum spans as 
entering as specified by the manufacturers engi- 
neering design tables. 


Studs: 


For 2 or 24% inch solid walls up to 14 feet in 
veight, channel studs shall be not less than 34 inch 
ot or cold rolled channels; over 14 feet and up to 

20 feet in height not less than 1 inch hot or cold 

rolled channels shall be used: Length of walls 
xetween columns, walls or other vertical structural 
embers shall not be greater than two times the 
‘all height when latter is 12 feet or more. 


ie Wire and Clips: 

Wire for tiein 
@ not less th 
annealed wire. 


Rib or plate clips shall be of approved design. 


g lath end laps and side joints shall 
an No. 18 gauge galvanized soft 


. 


Bracing: 


On roofs with a pi 
pitch of 10% or more, one row of 
Sag rods should be provided to purlins for spans 


from 10 
Vener a” feet and two rows for spans from 


Expansion Rods: 


For. rr bic. ‘ = 
aL or roofs. where width of building is over 250 


ti irecti 
na direction at right angles to the main ribs 
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SpECIFICATIONS FOR METAL LATH CONSTRUCTION 


No. 8 Metal Lath for Industrial Construction 


of the lath, 44 inch pencil rods shall be spaced not 
over 30 inches apart over ribs and at right angles 
to them. 


For floor slabs 14 inch pencil rods shall be placed 
18 inches on centers on top of lath and at right 
angles to them. 


For walls and sidings where main ribs of the lath 
run vertically 14 inch pencil rods shall be attached 
to rib side of lath and spaced not over 24 inches on 
centers at right angles to ribs. : 


Erection of Metal Lath: 


Sidewalls: All rib lath shall be securely attached 
to channel studs at least every 8 inches by means 
of galvanized wire; to wood supports with not less 
than 144 inch large head nails or 144 inch 14 gauge 
galvanized or coppered wire staples at every rib 
and support, and to steel framing by heavy gal- 
vanized wire or rib or plate clips of approved 
design. For attaching lath to concrete, lath shall 
be securely anchored in a groove provided in floors, 
ceilings or columns not less than 1 inch deep and 
as wide as total thickness of finished wall. Plaster 
shall be applied and worked well into groove form- 
ing a tight joint with concrete construction. 


All lath sheets shall be placed with ribs against 
channel studs or wood supports; with lath side 
against steel framing supports; and with ribs run- 
ning horizontally unless otherwise specified. All 
adjoining sheets shall be interlocked at sides and 
ends and outside ribs nested and tied as hereinafter 
specified for floors and roofs. 


Floors and roofs: All metal lath shall be placed 
with lath surface downward and the long dimension 
of sheets at right angles to the supports. All sheets 
shall be interlocked to adjoining sheets at ends and 
sides. Sheets shall be securely fastened together 
not less than every 24 inches on long sides and every 
rib at ends by wiring through lapped ends. Where 
end splices occur between supports, splices in ad- 
jacent sheets shall be at least 2 feet apart. A lap of 
2 inches shall be allowed for end splices which occur 
over supports and a lap of 8 inches for splices 
between supports. 


When structural steel beams or channel supports 
are used, lath shall be attached with approved plate 
or rib clips. When steel bar joists are used, lath 
shall be attached by means of approved wire clips 
or wire tying. When wood supports are used lath 
shall be attached at each rib at every support with 
not less than 114 inch large head nails or 11% inch 
14 gauge galvanized or coppered wire staples. 
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SPECIFICATIONS FOR METAL LATH CONSTRUCTION 
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Typical Cornice and False Beam Suspended from 
Concrete Slab. 
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Structural Superiority of 
Metal Lath Ceilings 


Fire Resistance: 

The growing fire hazard due to civic congestion 
nd the vast increase in suburban development 
where fire fighting facilities are often woefully 
inadequate, is one problem the careful architect of 
today must cope with. 


Metal lath in connection with three-coat plaster- 
ing gives a full one hour fire safety rating—ample 
protection for either city or suburban dwellers 
from interior conflagrations that may occur. It 
is an actual reinforcement. When the plaster is 
subject to intense heat, the sharp teeth and keys 
hold it in place as an effective check to the passage 
of flames. 


Vibration: 


_The plaster on the ceiling is subject to more 
vibration and strain than any other part of the 
room. Naturally it is the greatest source of trouble 
from falling plaster and unsightly cracks which 
detract from the appearance of decorations. Metal 
lath literally locks the plaster to the ceiling and 


makes it a reinforced slab that is crack-proof and 
hreproof. 


Discolored Plaster: 


re nay radiator, an overflow from a basin or 
aks OR eam arising from the laundry or kitchen 
Thee or, Se or stain plaster on wood lath. 
leat ger ise Iminated with metal lath. Ordinary 
age will not ruin a reinforced plaster surface. 
The co-efficient 


of ex 1 : 
steel and pansion and contraction of 


mortar is the same. Temperature changes 
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Metal Lath for Ceilings 


have, therefore, no effect on steel reinforced plaster. 
Unlike wood lath the meta! exudes no excretions 
to stain and mar the finished surface. 


Plastering on metal lath can, in consequence, 
be safely decorated with finest mural paintings or 
other finest decorative treatments. 


Patching and Renovizing: 


Renovizing and patching the plaster in the 
interior of a building is not merely a passing fancy. 
The work should be permanent and the new surfaces 
should be beautiful and not the temporary make- 
shift substitutes for plaster which the eye quickly 
detects. 


Some of the substitutes for plastering are serious 
fire hazards. Most of them are neither vermin nor 
germ proof and are a real health hazard in event of 
contagious diseases. 


In the photograph at bottom of this page is 
shown the simple, easy and economical manner of 
patching a fallen plaster ceiling. Note that it is 
not necessary to remove the old lath as the new 
metal lath is applied directly over the old wood 
lath. In some forms of pre-cast plaster lath used 
in suspended ceilings it 1s necessary to remove 
whole strips of undamaged plaster and lath from 
one side of the room to the other in order to patch 
or replace damaged lath. This is not true of metal 
lath as it can be quickly and cheaply repaired by 
wire tying or nailing a new piece of lath to the 
existing lath or supports without disturbing the 
undamaged ceiling. 
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METAL LATH HANDBOOK 


Types of Ceilings: 

There are two general types of ceiling construc- 
tion, attached ceilings (contact or furred) and 
suspended ceilings. 


Attached Ceilings: 


Attached ceilings are in direct contact with the 
construction above, the metal lath being attached 
directly to the underside of the structural members 
of the ceiling or roof. 

In certain types of construction where the 
spacing of the structural members ts greater than 
permitted for support of type and weight of metal 
lath used, small steel furring channels are attached 
to the structural members to provide the correct 
spacing of supports and the metal lath is then 
attached to these furring bars. 


Wood Joisted Buildings: 


In wood joisted structures the metal lath may 
be attached directly to the underside of joists, 
114 inch large head nails spaced not over 6 inches 
apart being used to secure the lath. 

It is recommended, however, that 1 inch by 2 
inch furring strips be securely nailed across the wood 
joist at 12 inch centers and the lath applied over 
these furring strips. This method of construction 
further eliminates the possibility of plaster cracks 
due to deflection of any one or more joists and also 
permits the use of a lighter weight lath than permit- 
ted on joists spaced 16 inches on centers. 

For residence construction where wood joisted 
floors are used extensively, metal lath and plaster 
should be installed on ceilings of furnace and fuel 
storage rooms for the fire retardance qualities of 
this construction. As an alternate to other types 
of plaster base, it is also recommended that the 
ceilings of entrance halls, living and dining rooms 
and main bed rooms as well as partitions around 
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stair halls be lathed with metal lath to prey 
cracking and streaking. | 


Fireproof Buildings: | 

Figures 3, 38-39 and 40 show methods useg¢ 
attaching metal lath to various tvpes of firepig 
ceilings. 


















Where steel or bar joists are used, as in Fig 
the metal lath is attached directly to undersidf 
joists by means of No. 18 gauge galvanized 4 
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In this type of construction the usual spacin 
such that *@ inch rib lath may be attached dire 
to joist without furring rods or flat lath weigh 
not less than 3 Ibs. per square yard tied to lq 
pencil rods spaced at 12 inch centers. 


Where structural steel beams and concrete af 
form the ceiling as in Fig. 40, the metal la 
attached to “4 inch furring channels which 
secured to steel beams with rib or clip plat 
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DETAILS OF METAL LATH CEILINGS UNDER CONCRETE JOISTED FLOORS 
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Fig. 40 


Additional hangers of not less than No. 9 gauge 
galvanized wire inverted in the concrete arches 
before pouring, serve to support the furring chan- 
nels between beams. The spacing of the furring 
channels is determined by the type and weight of 
lath to be used. 


Metal lath under concrete joisted ceilings is 
erected in the various manners shown in Fig. 39. 


Suspended Ceilings: 

A suspended ceiling differs from an attached ceil- 
ing in that it is suspended from and is not in direct 
contact with the construction above. In this type 
of ceiling runner channels are suspended from the 
ceiling or roof construction by means of wire or 
band iron hangers and to these runner channels 
small furring channels running at right angles to 
the runner channels are securely wired. The metal 
lath is then attached to the furring channels, the 
whole construction being suspended from and not 
in contact with the structural members above. 


In Fig. 41 is illustrated a flat ceiling suspended 

Irom the construction above by means of No. 9 

gauge galvanized wire hangers. If desired. 34 inch 
a a 
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Fig. 41 
by 1g inch band iron may be used instead of the 
wire. The lower end of wire hangers should be 
wrapped twice around the runner channels and 
when band iron hangers are used the lower end of 
hanger should be bent at right angles to form a 
support for the runner channel which is wired 
securely to the hanger. The hangers should be 
spaced not to exceed 4 feet in both directions. 
Furring channels are wire tied to runner channels 
at centers to suit the weight of lath to be used. 


Fig. 37 shows an ornamental ceiling and false 
beam suspended from a concrete floor. 


The vaulted ceiling shown in Fig. 42 is suspended 
from the concrete slab by wire or band iron. 


The minimum size for hangers should be No. 9 
gauge galvanized wire or 34 x \M% inch band iron 
spaced not to exceed 4 feet in both directions. 
Carrying or running channels should not be less 
than 144 inch hot or cold rolled channels and should 
not exceed 4 feet on centers when carrying 34 inch 
furring channels. The furring channels are spaced 
in accordance to type and weight of lath used and 
are securely wired to runner channels with not 
less than No. 18 gauge galvanized wire. 
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Plate No. 2. Suspended ceiling showing application ot runner channels, furring channels and : 
panded metal lath. Note method of saddle tying furring channels to runner channels and al 
method of “‘spot’’ tying lath to facilitate erection. Lath is later tied at intervals of 6 inches alo 


io 


each furring channel. Note also the construction of false beam. 
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There are three general types of metal lath parti- 
‘on construction: solid, hollow, and double. 


Solid Metal Lath Partition: 


A solid metal lath and plaster partition is a two- 
way steel reinforced vertical slab of plaster one 
and three-quarters to three inches thick. Studs con- 
sisting of small steel channels running from floor to 
eiling stoutly anchor the partition to floor and ceil- 
ng and reinforce it vertically. The entire slab is 
ully reinforced horizontally and diagonally by 
sheets of metal lath which are securely attached to 
he studs and function both as plaster base and rein- 
orcement. Consequently the construction acts as 
a unit to resist physical impact, wind, fire. water, 
sound or vibration. Other solid metal lath partitions 
are made with deep-ribbed lath, the ribs providing 
he rigidity otherwise supplied by the channels. 


tructural Reasons for Superiority to 
Other Partitions: 


Because of their unique reinforced construction 
these partitions resist impact, vibration or cracking 
much more effectively than partitions built of ma- 
sonry or block units which seldom if ever are 
anchored to floor and ceiling and whose strength 
depends largely on their weight and somewhat 
carelessly filled mortar joints. 


With their metallic reinforcement completely em- 
bedded in the plaster, metal lath partitions are much 
stronger than those in which the plaster is applied 

er thin sheets of precast paper-reinforced plaster. 
Without a metallic key and bond for the plaster the 
atter Construction lacks the ‘reinforcement neces- 
oe resist fire and water nor do its many joints 
€ the requisite resistance to vibration and 
impacts which cause plaster cracks. 
ve plaster, whether portland cement, gypsum, 
Braster Keen © S cement, used in solid metal lath and 

Partitions is applied with a trowel. The 


result is rey rod . 

bod ae teinforced construction denser and stronger, 
© rigid than is possible with thin partitions 

Poured in pl 


ace or : j 
hilke. Of made of unreinforced pre-cast 


Hollow Partitions: 


4l stud partitions 
des of wide single studs, 
Bi dodble* innéls, oron the outer face 
tuds each pair of which 
ly designed spacers, the 
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Metal Lath For Partitions 


depth being determined by the space required for 
pipes, ducts, etc., to be concealed. For the common 
type of wood stud partitions the metal lath is applied 
on both sides of ordinary 2 by 4s or 2 by 6s. In each 
case the exposed surface of the lath is covered with 
approximately three-quarters of an inch of plaster. 


Double (Soundproof) Metal Lath 
Partitions: 


These are similar to the double studded hollow 
partitions with the exception that the spacers 
are omitted, additional reinforcing being provided 
when necessary in the hollow space, but each side of 
the partition is entirely independent of the other. 


Choosing Solid, Hollow or Double Type: 


Solid partitions are preferred where cost and 
space-saving are the important factors and no 
piping exceeding 1-inch in outside diameter is to be 
concealed. Hollow metal lath partitions on metal 
studs are recommended for fire-resistive separations 
to conceal service piping, rolling doors, etc.; those 
on wood studs are preferred for bearing partitions 
in non-fireproof buildings and for positions where 
such studs are required by the building code to have 
metal lath and plaster protection to provide one- 
hour fire retardance, and in general for better 
plastering in non-fireproof buildings. Soundproof 
Double Metal Lath partitions are particularly 
useful where special consideration is given to sound 
insulation. A typical installation of two-inch solid 
partitions in a wood joisted building with metal 
lath and plaster ceilings is shown in Fig. 44, Page 42. 


Metal Lath and Lathing: 


Metal lath is made from specially processed 
steel sheets slit or punched and then expanded or 
otherwise formed into a network or web of steel, 
containing numerous openings to facilitate the 
spreading of plaster and its keying to the steel. 
Each sheet of metal lath is covered with a special 
preservative paint or is cut from galvanized sheets. 
After the lath is in position in the building the 
plaster applied over it affords permanent protection 
to the steel. 


Studs in metal lath partitions are usually 34-inch 
cold or hot rolled channels, spaced from twelve to 
twenty-four inches on center depending upon the 
stiffness of lath used. The lath is secured to them 
by means of wire ties or prongs at intervals of 
approximately six inches. 
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Plastering-—-Showing Why the Partition is 
Called Solid: 


With the studding and lath erected, grounds and 
electrical conduit are installed and the construction 
is given the first coat of plaster on one side. This 
coat having set it is then backed up solidly by a 
coat of plaster applied on the reverse side of the 
lath completely embedding it and the channels. 
Now plaster is again applied alternately on one side 
and then the other until channels, lath and conduit 


CLILING RUNNSIL 


OWEN NEEDED) ORDINARILI- 
MAYDE ATTACHED DIRECTLY 
AAT A} G JOISTS OF WIRED TO S 


SHALLOW TYPE SWITCH BOK | 
(MZ TAL LATN WIRED 
To FOR 
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are fully embedded in a solid slab 2 to 3 
thick, as desired. 


Hollow and Double Partitions— 
How Plastered: 


For these partitions the plaster is app. 
several coats on the outer side of the two seq 
surfaces of lath until a plaster thickness of # 
is reached on each side. Face to face thickr 
the hollow partitions is 3 inches and upway 
the double partitions 414 inches and upwart 


DETAILS JHOWING CONSTRUCT- 
JON WHEN PARTITION 1) LOCATLD 
TWEEN AND PARALLEL TO 


2 INCH SOLID PA 
METAL LATH AND 


BASE 5CREED. 


Fig. 44—Installation, Showing Typical Construction Details, of Two-inch Solid Metal Lath and 
Plaster Partitions in Wood Joisted Buildings 
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METAL LATH PARTITIONS 


Seven Important Factors 
Determine Most Suitable Partitions 


the choice of type of partition to be used in the 


In : . 
| bdivision of floor areas, consideration must be 


‘ven to the relative importance, for each building, 
F the following seven properties or characteristics 


f partitions: 


(1) Cost, 

(2) Space Saving, 

(3) Sound insulation, 

(4) Weight, 

(5) Adaptability for occupancy requirements, 

(6) Fire Resistance, . 

(7) Resistance to shocks and cracking. 
Each factor varies in importance according to 
ype of building—whether full or partially fire 
esistive or ordinary construction, with the nature 
f occupancy and whether built for long-time 
nvestment, for speculation, or for monumental 
lurposes (i.e., public library, city hall, etc.). 

A survey of the entire building field and consid- 
ration of the factors most often stressed by archi- 
ects, builders and owners show that the average 
elative order of importance for various types of 
ccupancy throughout the country is as given in 
fable 1. In this tabulation, office buildings and 
gotels are the modern type of full fire resistive 
onstruction. Mercantile buildings and hospitals 
ire both slow-burning and fire resistive. Schools, 
partments and residential buildings are of ordinary 
Onstruction and partial and full fire-resistive. The 
abulation does not cover portions of building used 
pt special purposes such as music studios, gym- 
asiums, etc. 
One of the most important facts revealed by this 
able is the wide variance in importance require- 
pents according to occupancy. Closer inspection, 
Owever, reveals that space saving and cost are the 
ae ail -_ ors in the selection of types of 
: ape macy of all occupancies. Par- 
i el lings of, the income-producing 

Mstruction cost for each unit of rentable 


TABLE 1 


Seas ot Importance of Properties of 
artitions in Various Occupancies: 

























Ee 2 az : 

Factors s 5 E 2s = : Z Es Z 

9s 3 3 -< = £ o z 

ez |ts| sul & |ivel 22 | Ses 

Om jae) & IRAE = [eee] ef | SEE 
apace Saving. 1} 2\ 4 1/2;/2]al4 
ire Resist. __ : ; WG a lee : 
co Insul.. | 6 | 7 2 : ; ; a : 
ee 3 5 7 4 5 7 A : 
Edaptability. | 4 6 5 S| : 
hock Resist...) 7 3 | 6 : ? 2 ot: : 


(43 ) 





area must be reduced to the minimum as a small 
difference in net useful floor areas will ofttimes 
determine whether a project will be a success or a 
financial failure. 

In schools and hospitals, fire protection is natur- 
ally the deciding factor. This, too, would govern 
for certain parts of all buildings—such as stairway 
and elevator enclosures. Sound insulating pro- 
perties, of admittedly great concern to proprietors 
of hotels and apartments are nevertheless secondary 
to cost and space saving. Although no considera- 
tion need be given to the dead weight of partitions 
in low buildings such as schools and residences, it 
plays an important part in the design of tall office 
and hotel structures. 

In the chapters to follow various partition mate- 
rials and types of partition construction, particu- 
larly those consisting in large part of metal lath 
are discussed with a view to showing how they 
measure up to the characteristics and properties 
in greatest demand as shown by the foregoing 
analysis. 
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Fig. 45—Graphical Comparison of Thickness, 
Commonly Used Partitions. 
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Section No. III Part ‘‘B”’ 


Space Saving 


Building owners are asking their architects to 
yecify materials which, while serviceable, hreproof 
d adequately soundproof, will occupy a minimum 
valuable floor area and thus prevent the usually 
arly obsolescence of their investment. Architects 
mand engineers facing the urgent need for providing 


eir clients with maximum rentable space at mini- 
hum construction cost will find in succeeding 

ticles of this section, a complete analysis of space 

d equivalent rent savings effected through use of 
hetal lath partitions which permit the ultimate in 
jentific layout and plan efficiency in all types of 
uildings. 

In Toronto the apartment shown in Fig. 47 was 
rected in 1935. By the use of 2 inch solid metal 
ath and plaster partitions the owner saved 2 feet 

length and one foot in width and retained the 
ame size rooms. The building is 90 feet long, 47 
bet wide and 50 feet high. The saving in cubic 






contents effected by the use of 2 inch partitions 
amounted to 9,200 cubic feet and this, figured at a 
minimum cost of 20 cents per cubic foot for this 
type of building, amounted to $1,840.00 or the 
total cost of the partitions. 


This building contains approximately 4,600 
square yards of metal lath of which 1,600 square 
yards is used on ceilings and 3,000 square yards in 
2 inch solid metal lath and plaster partitions. 


Thickness and Stability of Solid Metal Lath 
and Plaster Partitions Afford Greatest Space 
Saving Opportunities: 


The exceptionally small amount of floor area 
occupied by solid metal lath partitions as compared 
with others is quickly discernible from the typical 
cross-section in Fig. 45, page 43. Of those shown 
the two inch solid metal lath and plaster and the 
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—Floor Plan of King-Dowling Apartments 
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three inch hollow lath and plaster partitions are 
the shallowest in common use and therefore afford 
the greatest opportunities for space saving. 


There is also a partition of two inch blocks which 
finishes 3 inches thick. However, as an 8 ft. height 
limitation is set for this partition and as fire-resistive 
and stability regulations of practically all building 
codes stipulate 3 inches as the minimum unplastered 
thickness for all block partitions, 2-inch block 
partitions are not illustrated since ceiling heights 
exceed 8 feet in the types of occupancy to be 
discussed. 





Factor of Stability Favours Metal Lath 
Partitions: 


Limiting heights of partitions based on stability 
and required thicknesses of block and tile partitions. 
for various heights are shown in Fig. 49. Also 
shown are heights for metal lath partitions as 
sanctioned by building codes generally. The 2-inch 
metal lath partition because of its two-way rein- 
forcement is permitted for heights as great as 
masonry partitions of considerably greater thick- 
ness. Ninety-five per cent of all partitions do not 
exceed ten feet in height. The 2-inch partition of 
‘plaster and metal lath is suitable for partitions of 
this height and meets all requirements of strength 
and stability. 





Fig. 5}0—Thick Walls Important Cause of Obsole 
and Razing of Old Tacoma Building, Chicago, 198 


(a) If the size of the building is fixed, empl 
2-inch partitions to increase the net usal 
unencumbered floor space. 


(b) If size of building is not fixed, employ 2am 
Practical Ways to Utilize Space Saving partitions to decrease its size and hence th 
of 2-Inch Partitions: struction volume, and thus reduce costs, alt 


aa roviding same net floor area as originally. 
Basically, there are two ways of utilizing the ‘ 8 y 


space saving advantages of shallow partitions: These advantages may be described in 
detail as follows: 


(1) Saving of several inches in thickne 
each lineal foot of partition permits enl 
room areas. i 


FEBT 


(2) By redesign or rearrangement of thevigy 
layout this space saving can be concentra 
produce more rooms or more “‘liveablenes 
convenience than in the original layout. 





(3) Income of buildings with the same gro 
within the exterior walls will be greater in 
with increased space due to shallow partitior 
in those with rentable space occupied by 
partitions. . 


IN 


(4) Construction costs may be reduced 
taining the original intended net usable floc 
exclusive of space occupied by partitions < 
ducing gross cubical contents of the building 
GYPSUM TILE HOLLOW CLAY SRC METAL LATH AND of the shallow partitions in place of thicks N 


TITION TILE PARTITIONS PARTITION PLASTER PARTITIONS be 
PARTITIONS N partitions. 


Ff NOTE: THICKNESS OF ALL PARTITIONS 
| ' ay INCLUDES PLASTERING. 


‘ot PLABTERBON 0 PARTITIONS. In both (3) and (4) the advantages of thes 


1) Fig. 49—Permissible Heights of Masonry and of Metal partitions are vitally important to the invest 
| Lath Partitions of Various Thicknesses. is thereby enabled to add 5% to 12% to net i 
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pace Saving Principles Apply to All 
ildings Regardless of Size: 
first thought no connection between 
Feu alow val office building design 1s 
dent, careful study reveals that the Merc. Prin 
les of space saving, apply regardless of size o 
cture. Accordingly, it has been deemed advis- 
le in developing this subject to start with the 
allest building unit and proceed by degrees to 
Ber ones. For this reason the discussion will 
rt with a small bungalow and in turn take up 
nical 2-story residences, 3 flat buildings, apart- 
nt (tenement) houses, hotels and office buildings. 























































ace Saving of Distinct Advantage Even in 
ive-Room Bungalow: 


In the average residence built where ground 
lues are moderate, condition (2) described in the 
svious article, prevails, but marked improve- 
nts in the “‘liveableness’’ are easily possible as 
| be noted by reference to the typical five room 
galow floor plan shown in Fig. 51. Partitions 
s ordinary 2 x 4s plastered both sides and finishing 
wut 5% inches in thickness. 















By redesigning to make use of shallow partitions 
e layout of Fig. 52 was obtained. Assuming the 
p of the plan to be north, the east and west 
titions are retained as 2x 4 bearing partitions 
Carry the ceiling joists above, while the north 
id south partitions, excepting for one wall of the 
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SAVING 


have been changed to 2-inch solid partitions as 
shown by the single lines. 


While each of the rooms is the equivalent in 
area to the original and some are even larger, note 
the following improvements in the revised layout: 


(A) A twelve inch total saving on the walls of 
the dining room and stairway corresponds to a 
space saving 12 inches deep running the entire 
length of the east wall of the kitchen. Accordingly, 
the cupboards of Fig. 51 built into a recess on the 
south wall of the kitchen are shifted to the east 
wall of the kitchen where they are somewhat en- 
larged and more accessible. ‘ 


(B) The 4 inches gained on each of the two walls 
of the front bedroom provide an additional eight 
inches for the bathroom. Four inches more would 
permit a much better arrangement for this room 
and this much space is accordingly borrowed from the 
west bedroom, making the bathroom 8’-0” by 6’-6”. 


(C) This space has been divided as in Fig. 52 to 
provide: 


(a) Larger closet for west bedroom in place of 
the small one shown in Fig. 51. 


(b) A new linen closet and clothes chute in the 
bathroom. 


(c) A new closet for sewing machine storage, 
e.g, 


(D) Changes effected in (A), (B) and (C) have 
cleared the entire north wall of the rear bedroom, 
and by thus making the room 2 feet longer and 4 
inches narrower have increased its floor space over 
17 per cent. This is admittedly a great deal in a 
small bedroom as it permits arranging the furniture 
much more effectively. 


(E) Changes (A) to (D) permit placing a door in 
the west wall of the rear bedroom to open on to an 
accessible and private sleeping porch in the rear, a 
facility impossible with the space in Fig. 51. 


Advantages Obtained at Trifling Expense: 


The foregoing represents ready possibilities in 
space saving which will greatly better design of 
even a small bungalow and the changes are accom- 
plished at little or no increase in cost. 


Where Rearrangement is Not Feasible Larger 
Rooms, May Be Obtained: 


Structural conditions in a building sometimes 
prevent advantageous redesign or rearrangement 
of rooms to permit concentrating the space saving 
of two inch partitions into certain areas. In such 
instances the saving in space may be used to in- 
crease the size of one or more of the rooms or to 
decrease the size of the building. 


This condition obtains in the nine room house, 
the second floor plan of which is shown in Fig. 53. 
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All partitions are 2 by 4 wood studs. Fig. 54 shows 
the same plan with the non-bearing partitions 
changed to 2-inch metal lath and plaster. Prac- 
tically every room has thereby been made 4 inches 
larger in at least one dimension. A wall moved 
back four inches its entire length makes consider- 
able difference in clearance for doors swinging close 
to furniture, and is frequently sufficient to permit 
the inclusion of necessary pieces of furniture for 
which space could otherwise not be found. 


Space Saving Permits a Smaller Structure and 
Reduces Cost of Construction: 


In the above building thick partitions waste 
space aggregating 32 square feet or 259.04 cubic 
feet, on one floor, and for the entire house, approxi- 
mately 500 cubic feet. This amount of construction 
can be saved by reducing the size of the building 
through use of non-bearing partitions two inches 
thick. The walls of the building would be, in effect, 
merely squeezed together: the size of the rooms 
would be unchanged. Cost of excavating, founda- 
tions, floors, roof, heating and similar items are 
thereby reduced. 


Saving Space in Three Storey Flat Building 

Means Increased Convenience and Income: 
Investors and owners find that 2-inch partitions 

used in small non-fireproof buildings such as 


apartment and flat buildings bring added conveni- 
ence and considerable financial advantage. In 
Fig. 55, Page 50, is illustrated a typical floor plan 
of a six room apartment in a modern three flat 
building. All partitions both bearing and non- 
bearing are 2 x 4 wood studs. 


In Fig. 56, Page 50, the plan has been redesigned, 
2-inch solid partitions being employed wherever 
feasible for non-bearing purposes; 2 x 4 partitions 
remain for bearing purposes. Note the distinct 
improvements in convenience. The 12 inches east 
and west saved in the north part of the house 
enlarge the kitchen pantry at (1); they might 
equally well have been used to enlarge the dining 
room. 14 inches gained opposite the kitchen 
pantry provides a new broom closet at (2) adjoining 
the pantry case. This broom closet supplants the 
original one at the rear which by the aid of 2 inch 
partitions has been transformed into an additional 
lavatory (3), a much needed facility in a three- 
bedroom apartment with only one bathroom. 


New Concealed Bed Closet Made Possible by 
Two-inch Partitions Increases Rentability: 


In the south half of the apartment 2 inch parti- 
tions save 18 inches for a distance half the width 
of the house and this space, together with 2 inches 
taken from the width of the middle bedroom, forms 
a concealed bed closet (4), a convenience entirely 
new in this planning, so that the floor can be cleared 
by rolling or swinging the bed into the closet. With 
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Fig. 53—(Upper) Two-story Residence, Wood Stu 
titions Throughout. 


Fig. 54—(Lower) Same Residence—Non-Bearing # 
tions, Solid Metal Lath and Plaster. 


this added facility the room may be used as é 
bedroom and with the rear bedroom convert 
a kitchen, and with the new lavatory, a kitel 
apartment can be partitioned off and rent 
arately, a highly desirable income feature 
owner. Or the room may be used as a ch 
play and bedroom, a den or study in wh 
unencumbered floor is wanted during th 
Note that in every case the closet space is é 
as in the original layout. 


Thus many additional housekeeping 
ences, appreciated by tenant or owner, ha\ 
obtained merely by utilizing 2 inch metal ke 
plaster partitions in places where thick wot 
partitions had originally been specified. 


Optional Use of Two-Inch Partitions 
Construction Cost and Would Permit 
Building to be Protected Against Fire 


Construction cost savings which may be o 
in this particular building are shown in ano 
drawing of the plan, see Fig. 57, Page 50. 
partitions used where 2 x 4 inch non-bearing 
tions were called for in the original design 
the building to be shortened up, the are 
being shown by shaded lines. The saving 
square feet in the building is approxima 
per cent of the total occupied floor area. 


The total additional cost of using pla 
metal lath in place of ordinary lath for all 
and for bearing partitions would be mo 
sufficient to provide at least one-hour fire pf 
for all parts of the building and to have tk 
advantages of better plastering on metal i 
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ATE IONS SPACE SAVING 















119 Exlinton Ave. , est, 
Toronto, January 26/37, 










Truscon steel Company, 
35 Bloor St., west, 
Torante, 

Ont. 













Two inch prreitions wore used in the Apartment 
T built et 110 felinton “ves, West, Toronto. I found then 
very satisfactory mall in the 1800 39+ yards of partition 
anved @ considomediie wmount of money by «etting the proper 


amount of floor ‘jisemm with a Correspondingly smaller area 
of building, 

















The (=eWilions also have Proven very satisfactory 
in regard to Sound proofness and Beers] stability, ! wuld 
recommend then for Apartanent Bulldinga, 









Yours very truly, 





Plate No. 3. 
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of the total floor area consumed in the top — 
with 2-inch solid partitions, and relocatir 
chimney and the closet space, would make p 
a rearrangement of space at the right end 
building to provide for one complete add; 
apartment of about the same average size | 
others, on each floor. 


With this revised plan of construction 


OiNinG Ry. 
y Boren 







LIVING: BM. 
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‘RY 2 een ith | would be (for a 3 storey building) an increase 
gy” KITCHEN ‘DINING BM. Th of about $1,200 for additional plumbing ai 
== 11-Ox8-0 J 13-0719-6 Ia = : se 
[ud Be y aries = : I ; tures, and this, a legitimate expense because 
;yY ieee S: =} 3 additional apartments, would be the only 
cHamern| 4. PLAY & S78 £2 LIVING RM. tional cost necessary to secure the increased ip 
$0.91 yA Se siee xe CHAMBER [OY uo'x15 there being no appreciable difference in ca 
re i is ho a tween the partition constructions. The gr 
wae come from the building built according 

revised plan would be $17,460 (figured on th 
“toe |) me of average prevailing rentals), while the 1 
wircHen “DINING BM. Bind) : from the original plan, on the same groune 

— HOES fal wees | To RS, would be $16,560. 
y | lea), Wat s) After deducting interest, taxes, depreciati 
cHamene ser a “— | 4 maintenance on the basis of 10% of total 4 
Bay eet xe Sere i . ment, the net income from the total investr 
oe ps as fee $101,200 for land and building with solid pai 
~ would be $7,340 according to the revised p 
Fig. 55—(Upper) Three-story Flat or Apartment Build- compared to $6,560 on the $100,000 original 
ing—Wood Stud Partitions Throughout. ture. This is a gain in net income of $780 
Fig. 56—(Middle) Same as Fig. 55, Non-Bearing Parti- sufficient to pay for the additional plumbing 


tions Solid Metal Lath and Plaster. 


Fig. 57—(Lower) Solid Metal Lath Partitions Reduce 
Construction Volume (shaded area). 


ment, etc., in less than 2 years and makes 
manent annual gain of 12% over the net 
income obtained from the original layout. 


minimum upkeep expense for redecoration and The preceding is an excellent example 
repair of plaster cracks. great field open to architects and builders | 
Note: A perspective of the apartment building just discussed proving their service to their clients by ae 
is shown in Fig. 58. The portion extending sideways entirely the 2-inch metal lath partitions to building: 


os ee eens from eee to top z, pesee be they plan or build. Unless the building is 
et ween an represents the amount of construction . . . . ; 
eliminated with corresponding reduction in cost by utilizing with their use al ena the full Space ia 
two inch solid partitions. vantages of 2-inch solid partitions will — 


derived. 


Solid Partition Advantages in Large Non- 
Fireproof Apartments—Adding One Apart- 
ment Per Floor and 12% to Net Income: 


An impressive graphic example of the advantages 
of 2-inch solid partitions in apartment house con- 
struction is shown in Fig. 59. The top figure shows 
a typical floor plan of a 3-storey apartment building 
with wood lathed and plastered 2 x 4” partitions 
(total finished thickness 514 inches), excepting for 
corridors, stairways and between apartments, where 
the studding is protected by metal lath and plaster 
as required by the building code. The estimated 
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| cost for land and building is $100,000. Ts 
| | Pa The middle figure shows the same floor plan with im ) = 
| 2-inch solid partitions used instead of the 514-inch | CO at BAe e 
| wood stud type for all non-bearing partitions except es [esis | eit sam dice ee Bape E 
those needed to carry plumbing and service piping; NS nee i a Te gh ia 
and the cross-lined area indicates the substantial ee ne eae ne a | 
Hi amount of floor space or ground area thus saved Fig. 58—Perspective of Building of Figure 55! 
on each floor. The lower figure shows how the use Construction Volume Saving 
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Comparison of Annual Income of Apartment Building Having Wood Stud 
Partitions with Income of Same Building Constructed with Two-Inch 
Solid Plaster Partitions 


Plan asin Fig.59-A. For Buildings Total Rentals Per Floor Per 
pe Month are as follows: (3 stories high) Month Revised Plan Fig. 59-C, 





Apartments 1 and 2 @ $45.... § 90 $ 270 
Apartments 1 and 2 @ p45... $90 $270 Apartments 3, 4, 5, 6, 7, 8, 9, 10 
Apartments 3, 4, 5, 6, 7, &, 9, 10 960 @ $40) i ee gs a 320 960 
SS ee 320 Apartments 11, 12 @ $37.50. figs, 225 
Apartment 11 @ $50......... 50 150 —— 
= $485 $1455 
| $460 $1380 (2) Annual gross income building R 
(1) Annual gross income building with 2” Solid Plaster Parti- 
with Wood Stud Partitions. $5520 $16560 HONS gee ee ee eo $5820 $17460 
| Difference in Favour of Building Fig. 59-C (annually)..................05 $900 
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a >. TWELVE APARTMENTS WITH 2-IN. PARTITIONS om 
g. e 
A—(Upper) Apartment Building Plan—. 


Wood Stud Partitions Throughout—Eleven Apartments Per Floor 
B~ (Middle) Same as ‘‘A”? : , 


but Non- -Bearing Partitions Solid Metal Lath and Plaster showing in shaded area, 
C~(L aggregate Space Saving at right. 
oer) Redesign of Plan *' 


A" Utilizing Space Saving of Solid Metal Lath and Plaster to provide an 
: Additional Seen Per Floor. 
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Antiquated Building Codes Requiring Mason- 
ry Walls Between All Apartments in Non- 
fireproof Buildings Saddle Owners and Occu- 
pants with Needless Expense: 


The important effect of building codes on con- 
struction of non-fireproof apartments merits a brief 
discussion here. 


Originally building codes required self-sustaining 
bearing or non-bearing walls between each and 
every apartment in non-fireproof buildings three 
stories and basement in height. This provision was 
formulated in the days when single apartments 
were large and consisted of from seven to ten rooms 
each and an area of several thousand square feet, 
and before an adequate means of protecting the 
wood structural members had been devised. Such 
requirements are no longer necessary: apartment 
units frequently consist of only one and one-half 
to two rooms; wood joisted floors and partitions 
when protected by metal lath and plaster were 
granted a one-hour rating by the Underwriters’ 
Laboratories in 1922 and have been given full 
recognition by building code regulations throughout 
the country. 

Modern codes now require masonry division walls 
in non-fireproof apartments only so that not more 
than four adjoining apartments or not to exceed 
four thousand square feet are included between 
such walls. Within these areas any type of parti- 
tion is permissible but metal Jath is required on all 
wood joisted ceilings and on dividing and corridor 
partitions of combustible construction to prevent 
the vertical and horizontal spread of fire. When 
so built the building is safer than with the com- 
bination of masonry walls around each apartment 
and unprotected ceilings throughout. 


The building code of the city of Toronto permits 
the use of 2-inch solid metal lath and plaster parti- 
tions between suites of any area and for corridor 
partitions of all apartment buildings. 


Thick Masonry Walls and Partitions Add to 
Construction Expense and are Wasteful of 
Floor Space: 


Fig. 59, Page 51, is illustrative of an apartment 
building erected in a city with a modernized code 
(partitions between apartments and ceilings pro- 
tected with metal lath and plaster). Had masonry 
been required for each of the dividing partitions 
and corridors it would require 36 inches more space 
than the wood studs and metal lath, and counting 
space lost in corridors only 10 apartments would 
have been possible instead of 11. 


The modern code permitting construction as in 
Fig. 59-C, Page 51, with metal lath protection both 
sides for dividing bearing partitions and utilizing 
2-inch solid partitions for non-bearing purposes, 
provides 12 apartments within the same wall area, 
2 more than possible under an antiquated code. 
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The total space saved as compared with 
and wood lathed partitions is 658 square f@ 
at $3.75 per square foot amounts to $3 
Adding the $2048.00 difference between 
twelve-inch masonry partitions and _ that 
tected wood stud partitions brings the total 
$4515.50. 

This saving of over $4500.00 in a $100,009) 
ment would be almost sufficient to pay the 
tect’s fee and is about half the total 
average city lot for an apartment buildin 
size. 


Modernized Code, Solid Partitions | 
Building Income— Reduce Const® 
Costs: 

Adding Dinette to Kitchenette Itg 
Apartment Building Income $1100: 


The comparative space occupied by ]| 
built as required by old and by modern 
shown in Fig. 60 for a typical 3-apartm 
Applied to the kitchenette apartment plang 
61, Page 53, it makes possible the addition 
dinette to apartments 2 and 3 on each 
shown shaded. Each dinette increases f 
$12.50 per month, making $75.00 a mont 
building or $900.00 per year. The 2-1 
metal lath partitions save an addition 
under the cost of 13-inch brick. Ten peri 
this annually for interest, taxes, etc., iswgd 
which added to the $900.00 income increa 
a net gain of $1111.00 per annum for 
partitions. 
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Two-Inch Lath Partitions in Moder a 
Save 7 Per Cent of Construction Cos 


Instead of increasing the rentable area! 
can elect to deduct the space saved as sho 
in Fig. 60, and build a smaller building. 
apartment building of Fig. 61, Page 53, & 
sentS a saving in construction costs of $## 
with the $2110.00 saved by eliminatim 
masonry wails makes a total saving of 98 
nearly 7 per cent of the actual costs © 
$100,000.00. 
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Fig. 61—Additional Income Producing Area in Apartment Building by Employment of 2-inch Partitions 
made possible by Modernized Building Code 



















Space Saving Important Factor in Financial tion volume required for them as compared with 
wp uccess of Fireproof Apartments and Hotels: 2-inch partitions. This is shown graphically at the 
| With their larger floor areas and their greater bottom of Fig. 62. At 55 cents per cu. ft., an 
Me umber of rooms and partitions per floor, fireproof assumed average cost for fireproof hotel construc- 
Mpartments and hotels offer relatively more fre- tion, the excess construction volume for a single 
@uent opportunities for space saving than do the hotel room with 4¥-inch partitions costs $62.37 
Memaller structures heretofore described. The more than for 2-inch partitions, and for 54-inch 
Wabreater number of partitions offsets the lesser thick- partitions, $85.69 more. Ina 500 room hotel this 
Mess saved on each partition, the comparison in extra construction volume runs into thousands of 

hreproof construction being between 2-inch and dollars. 


&4, 44, 514 or 6-inch partitions rather than be- 

ween 2-inch and 6, 9 and 15-inch partitions as in — a Sr 
on-fireproof construction. %: | as, 
The space saved by 2-inch solid metal lath and srea-| ca fra =H 

blaster Partitions in comparison with other types . = ad 

1 ng 44% inches and upward in thickness is in a 

act an important income-producing asset which in 

nany instances swings the ee. to Pour the finan- Me [8 (pate 
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tal success of large apartment or hotel projects a 5b | 46 leaaslines i558] 692, 
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The wastefulness of thi +i 
ie thick partitions can readily 
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the suite of née room, that is, only one-half SGYP. BLOCK jas Be eres Ske at I5cents per cut which 
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Vs inch 1 Partitions occupy 9 per cent and je eel 
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mm artiti : © wastef 
, tions 1 fort the aes of thick Fig. 62—Floor Area and Space Volumes Occupied by 
arger construc- Hotel Partitions, According to Thickness. 


(33) 











| 








ft 






METAL 


— = 





me t Tron LIGHT Court 


| 








12-4"410"4 ARBA x 
; Seed 
i Eyer? | = L284" 10 “+ | 
| ‘ ie t 
| l ¥ 
fiz 4% 16% ee i ng 


achat 


meen.| LOO * 12-4" | 1-0°%17-4] LEOx “4 os 


Leatie 


5 00x18) 
LIGHT 


it-4" 


=<) fe 








micro rl c.6-z RL DO RR 
' ter aes | 
> +—J = 
Court | : a ge a bl * ye . * se . ‘o7 way OP tet ul 
O01 e 2h L2aH-4 | 12-4 x WE | 12-4 10] 12-4 10-4] 124 10°4) 124 x LO 
| | = 
1OOR FS] | 32474100" | 
Fy 
= 2 = ! 12-4410,4- 
‘asl 12-42 10-4 
eq = 


om P Dee 
= . 


Fig. 63—Typical Hotel Floor Plan. 


Use of Two-Inch Partitions Adds 25 Rooms 
and $40,000 to Potential Income of Modern 
Hotel: 


A striking example of the space saving advan- 
tages of 2-inch partitions is shown in the floor plan, 
Fig. 63. If masonry partitions finishing respec- 
tively 41% and 51% inches thick had been used for 
room separations and for corridors, the areas A, 
B and C, cross lined and which total over 500 
square feet per floor, would have been lost. These 
represent the cumulative space savings in the par- 
titions between rooms, around bathrooms, and 
closets and in the corridors for the left wing, central 
portion, and right wing of the building respectively. 
This total is sufficient to. make three full-sized 
rooms whose equivalent would have had to be 
deducted pro rata from each guest room with 
consequent lesser desirability. 


The structure has eight and one-half floors of 
rooms. Two-inch solid partitions thus provide the 
management with 25 additional rooms per day 
which at the usual rental of $4.50 brings in a po- 
tential increase in daily income of $112.50, or over 
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Two-inch Metal Lath Partitions Save 
Equivalent of Three Rooms per Floor. 
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$40,000 per year—practically all “‘velv 
an advantage, in periods of business ¢ 
places the management in much better | 
compete with other hotels, and at all 
substantial factor in taking care of fixed 
interest, taxes, etc., on the property. 


Cumulative Space Saving Advanta 
Satisfactorily Realized When Plann 
Original Layout: 


In demonstrating the additional spac 
in a layout such as Fig. 63, no attemf 
made to show that an additional roon 
obtained at the end of a hall or corridor, 
the accumulated space saving at such 
point. However, on such a floor porti 
assigned to corridors, stairwells, elev 
service rooms, pipe shafts, etc. Alf 
must conform to building code and | 
requirements, the architect is given @ 
leeway in determining their location. 
that 2-inch partitions will be used, 
can so manoeuver the location of shaft 































etc., that the cumulative space saving 
hes on each partition can be allocated 
the best advantage and turned into revenue 
reducing rooms. Only in this way can the full 
hace saving advantages of 2-inch partitions be 


alized. 


nest rooms, 
f 21% to 41nc 


ction Volume Cost of Hotel Decreased 
| 0.000. With Identical Guest Accommoda- 
ions Using Two-Inch Partitions: 


The application of the construction volume dia- 
ams at the bottom of Fig. 62, Page 53, to the 
lan shown in Fig. 63, Page 54, likewise proves 
luminating. To provide the same number of 
boms using 3-inch masonry (finishing 41% inches 
ick) as were obtained with 2-inch solid partitions, 
yould entail an increase in size of building which, 
it 55 cents per cubic foot (an average for this type 
f construction), would cost $31,000.00. The cor- 
bsponding increase in construction volume with 
einch masonry partitions used, would amount to 
her $53,000.00. 


Sums of this proportion have focused the atten- 
fon of architects who specialize in hotel planning, 
s well as hotel owners and operating companies, 
n the desirability of using 2-inch solid partitions 
avoid the increases in investment and in fixed 
nnual charges incurred when 4 and 5-inch parti- 
lon thicknesses are employed. The result is that 
lousands of commercial and apartment hotels 
ave been built with 2-inch metal lath partitions. 


Mice Building Tenants Demand S - 
@ Partitions for Efficient a: il 


Although it is true that office space is frequently 
“ie bn the bases of location, service, natural light, 
B=, still more offices can be located almost any- 
pahy within a business district of fairly large area 
id we the client equally well. | 
oe 4tem for most fenants ancl therefore cost 
ate oe of usable space bulk largest in 
am ‘2 il ae Again it is true that the 
yy ‘a a ‘ centre to centre of partitions 
ee to glass surface in exterior 
Brine the me oretore to have little to gain by 
re ee... i.” thinner Partitions, the area 
ant of § Bye same. But if he can assure 
Percent more 

|= and this without co 


Rent is a sub- 


a 
useful area for the same 
st to himself (the owner), 
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it is evident in times when buildings are many and 
tenants are few that the owner is in a much better 
position and will have fewer vacancies than the 
one who uses partitions 414 inches thick or more. 
When the time comes, as it undoubtedly will, when 
space is rented on the basis of unencumbered useful 
area, the owner can pocket from 4 to 7 per cent 
more income than his competitor with his thick- 
partitioned building. 


In fact, in no type of buildings are the space 
saving advantages of 2-inch solid partitions so out- 
standing as in office buildings with their myriads 
of division walls and partitions. On each and every 
one of these, several inches in thickness may be 
saved. For every five lineal feet the 2-inch parti- 
tion saves one square foot of useful area as com- 
pared to a 4'%-inch thick partition. And every 
square foot of space costs at present an average of 
$2.60 per square foot per year. 


GROSS ROOM AREA = 352 SQ.FT. 
68LINEAL FT. ARETE PER OFFICE 
SHOWN IN DIAGRA 
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Fig. 64—Floor Areas and Space Volumes Occupied by 
Office Partitions, According to Thickness. 
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Fig. 65—Typical Office Building Floor Plan Indicating Many Opportunities for Space 
Saving by Utilizing 2-inch Solid Metal Lath and Plaster Partitions. 


Analysis of Rentable Area Occupied by Parti- 
tions: 


{n an earlier part of this book it was pointed out 
that the amount of construction required to pro- 
duce one square foot of useful area is a criterion 
used by building planners todetermine the efficiency 
of modern office building design. Obsolescence is 
quickly revealed when the amount of construction 
required is excessive. From the graphic analysis 
on the basis of a typical office layout shown in Fig. 
64, Page 55, it will be noted that the use of 2-inch 
shallow partitions decreases by upwards of 7 per 
cent the volume of construction required per unit 
of useful area, thus making for maximum design 
efficiency. 


The above table also shows the percentage of the 
gross room area taken up by partitions of various 
thicknesses, the area occupied in excess of that of 
2-inch partitions being shown in the extreme right 
column. These figures show that a block partition 
finishing 4% inches in thickness takes up 4.12 per 
cent more of the useful area than 2-inch solid 
plaster partitions, while the excess for tile partitions 
finishing 6)4 inches thick amounts to 7.21 per cent. 


Masonry Partitions Waste Useful Area Valued 
at $19,000 in Typical Office Building: 


The above method of analysis when adapted to 
the typical floor plan, Fig. 65, of a modern ten 
storey office building shows that the useful area 
wasted by 4-inch masonry with a finished thickness 
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of 5% inches is 5.67 per cent. On this 
sq. ft. of the useful floor area of 12,900 § 
clusive of corridors, elevator and stair 
lost. This area, by suitable planning of t 
is sufficient to provide two additional si 
of a size equal to the typical suite in F 
$2.60 per square foot average rental, ten: 
each year have the use of $1,900.60 wort 
on each floor or $19,000 for the 10-store 
without additional cost to them, had z 
partitions been used. This, because 
usually based on the centre to cent 
between partitions. 


Users of Two-Inch Partitions Rect 
Amounting to 514 Per Cent Rebate 
Rental: 


In effect, the tenants of the build 
scribed, by using 2-inch metal lath par 
and every year receive a rebate on 1 
rental of over 51% per cent. The mini 
in comparison with 3-inch masonry blo 
is approximately 4 per cent while with 
it amounts to as high as 7 per cel 
managers are quick to point out 
tenants the tremendous surplus area 
purchasers of space in buildings with 
tions, and this is a decided advantas 
the vast amount of 2-inch solid pa 
built in new and remodeled office bul 
are illustrated herein. 
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maller Land Investments Saves Thousands 
f Dollars for Builders: 


The space saving features of 2-inch metal lath 
olid plaster partitions are of special help to in- 
ending builders on costly property where the exist- 
nce of permanent structures adjoining prevents 
he acquisition of land necessary for an adequate 
ayout. The last column in the upper table in Fig. 

_ Page 55, shows how much less ground area 1S 
ecessary in building with 2-inch partitions, than 
9 the partitions whose thickness is given in the 
irst column. 

If. in the building of Fig. 65, Page 56, 51-inch 
sartitions were used, 5.67 per cent more ground 
rea was needed than would have sufficed with 
-inch partitions. Data compiled indicate that the 
and investment of the average office building is 
bout $5.00 for each square foot of rentable area. 
he 7,310 square feet which would be saved with 
‘inch partitions therefore represents a saving in 
and investment of $36,550. 


Reduced Construction Cubage Decreases 
nyestment in Structure and Cuts Fixed 
arges: 


The average cost of an office building with 
masonry protected steel framing, with brick and 
tone exterior is approximately 70 cents per cubic 
xt. Owners can provide the same useful floor 
ea in a building with much smaller construction 
olume by using 2-inch partitions. Compared with 

4%-inch partition the average office suite of Fig. 
4, Page 55, can be built with 199.9 cu. ft. less of 
building (see lower part of Fig. 64). If the total 
west of the building was decreased in direct pro- 
en to the volume, the owner would save 
ve -, eee; $139.93 for each suite of this 
Mule be $139.930,00° oe offices the saving 
Pe Sst of 00, € assumption that 

oo certain items only will be affected— 

in > ioor construction, interior decoration, 

1 te €tc., a saving of only one-half or 35 cents 


will be assumed. For i 

Bec . the t ei 

yi ‘96 and for a Mlilding Beton Paes 
9,960.00. For th ' gle suites, 


e 10-storey building of Fig. 65. 
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Page 56, the 94,380 cu. ft. saved represent a first 
cost saving on the same scale (35c) of $33,033.00. 
On the usual basis of 10 per cent for interest, taxes, 
depreciation, etc., annual fixed charges can thus be 
reduced $3,303.30 by using 2-inch solid partitions 
in place of masonry partitions 4% inches thick. 
To this should be added the saving of interest and 
taxes because of the reduced investment in land 
costing $36,550 and which at 10 per cent amounts 
to $3,655, making the total reduction in fixed 
charges $6,958.30. 


Such savings will be frequently found to be the 
margin which will give one building an operating 
cost advantage over another equally well located, 
and where there is keen competition it will permit 
inducements to attract permanent tenants. 


Other Advantages of Solid Partitions in Office 
Buildings: 


One of the other very important advantages in 
the use of metal lath partitions is the low prevailing 
costs, because of new construction methods recently 
adopted. Cost information, given in greater detail 
in Section V, reveals that in many parts of the 
country 2-inch solid metal lath and plaster can be 
built for upwards of 10 per cent less than com- 
peting types, thus decreasing by a considerable 
sum the investment in construction costs. 


A report shows that 84 per cent of tenants re- 
porting, occupied under 3,000 square feet of space 
and of these a large percentage required less than 
1,000 square feet. Thus in the average office build- 
ing there will be numerous divisions of space, each 
requiring privacy and freedom from annoying 
sounds originating in adjoining offices, and which 
investigators have found reduce office efficiency 
appreciably. The use of 2-inch solid partitions 
continuous from floor to ceiling is indicated. Com- 
plete information with respect to their excellent 
resistance to the passage of sound is given in 
Section VI. 


In Section III, Part C, will be found the great 
saving in dead load, which in some instances 
amounts to 100 pounds per lineal foot of partition, 
making possible substantial economies in the 
structural design and foundations. 
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Section No. III Part “C” 
A Comparison of Dead Load Effect of 


Partitions on Design of Structural Frame 


Substantial reductions in the dead load carried 
hv the structure effect amazing savings in the cost 
of the steel or reinforced concrete structural frame. 
"This section discusses the structural savings made 

ssible through the reduction in partition dead 
Bad by the use of 2-inch solid metal lath partitions 
which weigh only 184% pounds per square foot of 
partition surface, as compared to 3-inch clay tile 
plastered both sides which weigh 28 pounds for an 
equal area. Thus for a partition 10 feet high the 
dead load saving using the former is 95 Ibs. per 


lineal foot of partition. 


Effect of Partition Dead Load Increases With 
Height of Building: 


These savings are not so apparent in buildings of 
residential or office occupancy 4 stories or less in 
height, but for taller buildings the weight of parti- 
tions has considerable bearing on the economy of 
design since the effect of their weight on the cost 
of the columns increases as the square of the 
number of stories. Costs also increase directly 
with floor area and number of floors. 


In most concrete or steel trame buildings it is 
Customary to assume a certain number of pounds 
per square foot, attributable to the weight of the 
Partition, uniformly distributed over the entire 
oor area, and design the structure so that the 
Partition can be safely located anywhere on the 

- Then a substantial difference in the dis- 
tributable load, due to adopting lighter weight 
Partitions, must have an appreciable effect both on 

Structure and columns. Where the weight is 
Not distributed and beams and girders are designed 
for specific partition loads the savings are roughly 
The Reed Portions as for distributed loads. 
Fares re Berane by using metal lath partitions 

"ia ah * ings 1s carried through not only 


Rice pate umn design, but i 
foundations as well gn, but into that of the 


Ina certain city | 
- =o a ; a . 
metal lath ti im eastern Canada, 2-inch solid 


ees i Peaster partitions are considered as 
oe Go ‘tye load without increase. This 
storey build; cnPortant in the case of a multiple 
ow which, when it was partly con- 

Te pe. to Overload the basement 

‘8 dead loads. oo loads, which were classed 
and plaster a. sing the 2-inch solid metal lath 


Pleted without urmounted and the building com- 
Micreasing basement col 
_ columns. 


A—Floor Loadings for Typical Floor: 


In a hotel building with rooms about 11’ 6” x 
19’ 6” with bathrooms and closets as in the typical 
layout of Fig. 62, Page 53, we find that the total 
weight of masonry partitions per sq. ft. of floor 
area is 45 lbs., assuming the weight per sq. ft. of 
surface of the partitions themselves to be 27 lbs. 
As 2” plaster partitions weigh only 18.5 Ibs. per sq. ft. 
of partition or 32% less than clay tile partitions, 
the weight of these partitions will be only about 
31 Ibs. per sq. ft. of floor area of building. Now 
assuming the dead load of floor and ceiling con- 
struction to be 70 Ibs. per sq. ft. and live load 
40 lbs. per sq. ft., we have, when clay tile partitions 
are used, a total dead and live load of 70+40+ 
45=155 lbs. per sq. ft. while, when solid plaster 
partitions are used, the total dead and live load is 
70+40+31=141 Ibs. per sq. ft., or a saving of 
14 lbs., or 9 per cent. 


B—Analysis of Typical Reinforced Concrete 
Hotel Building: 


From the design of many actual hotel buildings 
of reinforced concrete we find that the weight of 
reinforcing steel in girders, beams, joists and floor 
slabs averages about 3 Ibs. per sq. ft. 


Saving in Beam, Girder, Joist and Floor 
Reinforcing Steel: 


In order to get at a result, which is easily under- 
stood, we shall neglect possible saving in concrete 
due to the lightening of the floor construction, and 
will assume that the saving in reinforcing steel is 
in proportion to the saving in total weight, or 
3.0X9/100 =.27 Ib. per sq. ft. 

Reinforcing steel costs on an average 3.75 cents 
per Ib. in place, therefore for each square foot of 
floor area there is a saving of .27 3.75 =1.01 cents. 
For a typical hotel of 10,000 sq. ft. floor area per 
floor there are the following savings for various 


é¢ 27 


numbers of stories “‘n 


Number of stories “‘n’’..... 16 20 8624 







160,000, 200,000, 240,000 





Total sq. ft. floor area...... 








_ girder, jo! | 
SEE eae eset cteel| $808 | $1,212 | $1,616 | $2,020 | $2,424 
Savings in Columns and Footings, Reinforc- 
ing Steel: 

To find the saving in the columns, we can pro- 
ceed in the following manner:—We shall assume 
that the lightening of the floors will effect a lighten- 
ing of the vertical steei reinforcement. 

Most ordinances allow a stress of 9,000 Ibs. per 
square inch of reinforcement. 


(59). 
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Now, 1 square inch of vertical steel, 1 ft. long, C-—Analysis of Saving in Skeleton Stee] 
weighs, including overlaps, 4 Ibs. One square inch struction: 
of vertical steel, 1 ft. long, costs, @ 3.75 cents per Assume a building in steel skeleton constr 
Ib. in place, 4*3.75 =15 cents. of the same size as analyzed in ‘‘B.” 

o sal carried one foot in height, Saving in Pee INS | Girders and F 
or, 1,000 Ibs. of weight, carried one foot in height, : he weight of structural steel girders and 
eo sero 67 cents. is Close to 10 Ibs. per square foot of floor. 

If we save ‘‘p” Ibs. on each square foot of floor total savings of 9 per cent in the combine 
of a many-storied building (say of n stories); the and live loads due to use of 2-inch a 
average saving in weight will be the same as if we (instead of 3-inch clay tile and plaster), 
saved p Xn/2 lbs. for the total height on the build- cent may be used to reduce ie required we 
ing. Then let h be the average storey height, we the floor beams and girders. 
save for each sq. ft. of building of the height of Thus 6% of 10 Ibs. =0.6 lb. which @ 4} 
nxh, just p/2Xn2Xh Ibs. to be carried 1 ft. in Ib. makes a saving of 2.7c per square foot. 
height. Now if the average floor area be A sq. ft. average hotel of 10,000 sq. ft. area per foo 
we save AXp/2Xn2Xh_ pound-foot. are at 2.7c per sq. ft. the following SaVit 

We have seen that 1,000 Ibs. carried one foot various numbers of stories “n.” (See page 
cost 1.67 cents, hence the total saving is A/1000X table below. } 
p/2Xn*xh X 1.67 cents. Savings in Columns and Footings, Strv 

These formulas may be applied to any specific Steel: } 


job with ease. 
For example: Assume a hotel about 60 ft. by 
165 ft. in plan with 9 ft. ceiling height. 


The savings in columns can be obtaine 
similar way as for reinforced concrete constr 


| One square inch of metal carries 14,000 If 
Then A=10,000 sq. ft. h=10.5 ft. p=14 Ibs. weights with connections 4 Ibs. and costs 


(as shown above in [A}). cents a lb., 18 cents per ft.; or 1,000 Ibs. 
Substituting these values in the formula for 1 Vadose 1822 1-0 comico 1085 conta 


1 = 1 =) Se & = d r . » * 
various numbers of stories, “‘n.’’ we have: Thus the savings in columns, with tk 













































































| Number of stories “‘n”™.... | 8 | 12 16 20 24 notations as before of: A/1,000 X p/2 Xn?Xh 
Saving in Column Steel. _.| $785 | $1,765 | $3,140 | $4,900 $6,140 | cents is, plus 15% added for the footings 
Add 15% for footings.......| 118 265 471 735 924 various heights of building: 
Total saving in fan Anal a i len | Number r of ; stories ‘ Ti. ‘i i a ee 16 20 24 
footing steel . | $903 | $2,030 | $3,611 | $5,635 $7.061 : ——___—_—_— oS — 
————————OOOEeeesss Savings in columns and 
footings... |$695|$1564|$2784|$4344 |$6256|% 
Total Savings in Cost of Reinforcing Steel: Total ee in Cost of Structural St 
Thus the total savings in dollars of reinforcing The total saving in structural steel am 
steel alone are, for buildings of the various number footings for the various number of stories 1 
of stories: fore: 

Number of stories “‘n™..... 8 | 12 | 16 20 | 24 | |Number of stories ‘“n”®. & 
Total Savi in Reinforc- | | Sac ae. 9 41812736 7 
Biel. “ er sia7if $3,242°| $5,227.1 $7,655 | $9,485 | ‘Total Savingey + S2855 $4804 $7104 $9744 : 
Height (number of stories ‘‘n’’) 8 12 16 20 24 | 30 
TGEMMIGCWARA, O9- ft 80,000 120,000 160,000 200,000 240,000 300,000 
Saving in structural steel beams and girders.. $2,160 $3,240 $4,320 | $5,400 $6,480 $8,100 _ 


! The full 9 per cent is not taken since decreasing the load tables shows that the weight of steel is reduced appro! 
by a certain percentage does not decrease the amount of steel 10 Ibs. for a corresponding reduction of 15 Ibs. i 
required in the same proportion. A study of standard beam _ carried, hence the factor of 2/3. 


a 


Savings Applied to Cost of Partitions The above does not take into account” 
in Typical Hotel: tional savings in concrete and concrete {¢ 


In a 10-story reinforced concrete hotel of the size throughout the structure. 
of Fig. 63, page 54, assuming 8! stories divided 
into guest rooms, there is a savings on the basis of 
Article B, of approximately $4145 in the concrete 
reinforcing steel. Divided among the approxi- 
mately 36,000 sq. yds. of metal lath partitions it 
shows a saving of 11.5 cents per square yard which | 
must be credited to the use of metal lath as against Nor does this take into account addit 
the heavier clay tile. ings in columns and footings due to the ¢ 
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For structural steel design there is a CO 
ing saving on the basis of Article C, of $6 
amounts to a saving of 18% cents per sq 
creditable to the use of metal lath as af 
heavier clay tile. 
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oad of the floor which is made possible 
hy the lighter partition load. 
N sreatly Increased Savings in Tall Buildings: 


Fig. 66 shows that in a reinforced concrete hotel 
a high, total savings are three times those 
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: a 8 story building with the same ground area. 
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NUMBER OF STORIES IN HEIGHT 


ig. 66—Smaller Partition Dead Load Results in Impor- 
ant Cost Savings in Structural Design of Reinforced 
Concrete—Frame Building. 


Thus doubling the height triples the saving while 
or a 24-story building savings are 54% times as 
reat as for an 8-story structure. In a building with 
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A= SAVING OF BTRUCTURAI. STEEL 
IN COLUMN:. AND FOOTINGS 
* B= SAVING OF STRUCTURAL STEEL 


IN FLOK 
C= TOTAL SAVING OF STRUCTURAL 
STEEL IN COLUMNS, FOOTINGS 
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: Smaller Partition Dead Load Saves in Struc- 
ral Design in Stee] Frame Building. 


PARTITIONS LOAD 
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SAVING 


plan and area approximately that of Fig. 63, Page 
54, and 20 stories high, the savings in reinforcing 
steel are over $16,000 and average 20 cents per 
square yard of partition. Note that this is nearly 
twice as much per yard as in the building with same 
ground area but with only 8% subdivided floors. 

In a steel frame building the relative savings in 
floor and column steel are as in Fig. 67, Page 61. 
As in reinforced concrete, the construction cost 
savings increase more rapidly than the increase in 
height of the building, the 30-story building saving 
almost double that of the 20 story, and the 40 story 
saving almost three times that of the 20 story. For 
the 40-story building with floor plan as in Fig. 63, 
Page 54, the total saving in structural steel due to 
using 2-inch metal lath partitions in place of 3-1hch 
clay tile amounts to $84,800. This 1s 36 cents per 
yard of partition, surely a sum which cannot be 
overlooked in the quest for economy in these days 
of buildings of towering heights. 


Office and Similarly Subdivided Buildings 
Afford Equal Opportunity for Structural 
Savings: 


In the preceding, typical hotel layouts have been 
selected to demonstrate structural savings. Similar 
opportunities exist in office buildings such as shown 
in the plan of Fig. 65, Page 56. 

Although the partition weight per unit of floor 
area is slightly less, the proportionate structural 
savings using metal lath partitions in place of tile 
are about the same, so that the savings per square 
vard of partition are comparable with those for 
hotels. Other buildings, subdivided similarly, afford 
the same held for saving. 


Original Structural Design Must Contemplate 
Use of Lightweight Metal Lath Partitions to 
Make Savings Possible: 


Naturally no change to the use of metal Jath par- 
titions with their saving of 14 pounds per square 
foot can effect savings in structural or reinforcing 
steel if the change is made subsequent to the com- 
pletion of the design. Therefore architects and 
engineers should contemplate their use in the 
original planning. 
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LAT H PARTITIONS—BUCKS AND STUDDING 


Section No. III Part “D” 


Erection of Bucks, Studding, Etc. 


oneral Outline of Erection: 


ie 8, Page 64, shows graphically the various 
Beeson of solid plaster partitions. With 
“ht variations in methods of attaching studs to 
oor and ceiling construction, the same procedure 
followed for all types of buildings both fireproof 


d non-freproof, viz.: 


First, the partition is laid out as at a), in 
cordance with the architect’s drawings using a 
alk line on the floor and then plumbing up and 
arking the ceiling. 


Second, the door bucks are then placed, plumbed 
d braced temporarily either to floor or ceiling. 


Third, holes are punched for the channel studs 
nless the lower ends of studs are nailed direct to 
e floor (or floor bucks or channel runners are in- 
alled where other means of attachment are used) 
d the channel studs are erected as at (b). 


Fourth, a temporary brace to align and stiffen the 
Nannels is wired to the studs (See ‘‘c’’). 


Fifth, Electrical conduit and outlets are next 
laced by electrical workers. 


Sixth, Metal lath is securely wired to the side of 
e channels away from the horizontal braces with 
oper lap on side walls and ceiling (d). 


easenis Grounds for plaster and trim are then 
pred (d). The partition is now ready for plaster. 


Faghth, A scratch coat (1) is first applied to the 
! side. When it has set fairly hard a hacking up 
: a Coat (2) is spread over the channel side, the 
Mic 1. ng applied so as to entirely cover the 
*'8 straightened out with the plasterer’s rod 
he thi ah Pale grounds ready for the finish coat. 
ratch coat hae foat (3) is then placed over the 
Bare ac the lath side coming flush with the 
ee pee. Wich the fourth and fifth (finish) 
Deter pari. OPPosite sides making a solid 
Bee two inches thick. 
Stacie Des inne Pisster 1S thoroughly dry trim 
feted and the eee Usual Manner, wiring is com- 
bprator. 1on is ready for the painter and 
goin 


The f 

= ore i i 

wucedure © £ 1s a brief summary 

ty a and do 

fee Steps taken will flow 

. Ber scale diagrams, photo- 
to the specifications. 
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Door Bucks and Their Erection: 


Bucks for partitions are of wood or metal. Under 
the regulations of most building codes in which 
doors and the trim around them, even in fireproof 
buildings, may be of wood, wood bucks are permis- 
sible. In some cities regulations provide that build- 
ings for certain occupancy and those above certain 
great heights be equipped with incombustible doors 
and in these the metal door buck and trim are used. 
Furthermore, manufacture of architectural sheet 
steel products has reached the point where it is 
frequently economy to use steel bucks and trim 
even when not required for fire protection; and the 
indestri'ctibility, sanitary appearance, etc., have 
brought meta! door casings here to stay. Whether 
the architect prefers wood or metal, manufacturers 
of millwork and steel door and trim manufacturers 
have co-operated to provide a complete line of bucks 
and trim for solid and hollow metal lath partitions. 


Selecting Straight Lumber for Bucks Saves 
Time in Erection and Application of Trim: 


Wood bucks should be specified to be made from 
straight grained lumber substantially free from 
knots. This will assure a sound nailing base and 
will expedite the erection of trim for the finished 
opening. 

Two-inch partitions have been standard for so 
many years that wood-working mills supply the 
necessary bucks on short notice in a variety of sizes 
to meet all requirements. For the solid partition 
the buck must be full two inches in at least one 
dimension since it serves as a ground for the appli- 
cation of plaster. Where 214 or 24-inch partitions 
are employed the thickness of the buck is increased 
to correspond. Bucks cut at the mill out of dressed 
lumber of the same nominal size will not give the 
full 2 by 2 inch size which is preferred. However, 
where this is not feasible or greater economy and 
speed are wanted, builders purchase dressed 2 x 10’s 
(actually 134 inches thick), a power saw is installed 
on the job and bucks 2 x 134 are cut from this stock 
with but little waste. Bucks for 3-inch hollow 
partitions are made from 2 x 4’s while those for 
4-inch partitions are cut from 2 x 10’s each of which 
make two. 


Bracing of Door Bucks: 


Figs. 69, 70 and 71 show simple methods used for 
erecting and bracing door bucks. Before wood 
bucks are erected the jamb and head members 
should be braced against each other to prevent 
twisting. After erection the entire buck must be 
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LAY OUT LOCATION OF 2 
PARTITION WITH CHALK LINEF 
AND FIND AVERAGE 
HEIGHT BETWEEN FLOOR 
AND CEILING 


ERECT AND BRACE BUCKS 
FOR DOORS AND OTHER 
OPENINGS 


DRILL OR PUNCH HOLES yi 
FOR GH L STUDS 
PROVIDING FOR ONE 

STUD DIRECTLY 






Location Layout, Erection and Plumbing of 
Bucks, Anchorage for Studs (See Figs. 73B to 
79 incl. for other methods) 


ERECT "TEMPORARY 
BRACES FOR STUDS. 


INSTALL. ELECTRICAL 


USING SHALLOW 
SWITCH BOXES , ETC. 
| 









Temporary Bracing of Studs, 
Electrical Conduits, Outlets, etc. 


LATH STARTED 
AT CEILING 

LAPPING 4 ON 
CEILING AND 


LAP 4 ON 


SIDE. WALL. 


APPLY METAL LATH, 
GROUNDS, AND COMPLETE 
ELECTRICAL CONSTRUC- 
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See 


Ol Se ee 


n of Meta Lath, Lapping on Ceiling 
and Abutting Walls, peeearion of Grounds and 
creeds 


Applicatio 


Fig. 68—The A, B, C’s of Solid Metal Lath and Plaster Partition Construction. 
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ADJOINING WALLS. 
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ERECT CHANNEL 
STUDS USING METHODS 
SHOWN ELSEWHERE HEREN. 
CUT STUDS TO LENGTH |} 
ALLOWING FOR AMOUNT} 
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Erection of Studs Showing Splicing of Two-P; 
Studs 
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SHOWING ORDEK OF 
APPLICATION OF 
PLASTER COATS. 
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Various Steps in Application of Plaster 
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fig. 69— Method of Bracing to Keep Wood Bucks Square. 


' 


refully plumbed in both directions before bracing 
© the floor or ceiling asin Fig. 70. In the partitions 
own in Fig. 69 the temporary bracing to floor or 
iling has already been removed, but the diagonal 


acing of the frame remains in place until after 
astering. 


nchoring the Door Buck to the Floor: 


W here wood floor runners are used on masonry 
OTs as in Fig. 69 or on wood floors the wood buck 
Carnied down to the floor and nailed to the end 
oC runner or the floor, as the case may be. 
he el floor runners are not used the wood 
ae ucKs should be secured to masonry floors by 
| ie piece of sheet metal to the bottom of the 
‘th vale il Page 69) and then nailing in turn 
Pee: an Masonry or stub nails to the floor. 
fhe ac, Oo is by drilling and plugging holes 
Or and toe-nailing the bucks to the plugs. 


{ 
etal Bucks and Their Attachment to Floors: 


etal bucks May be classified as of the solid or 


‘filled (with 
“% plaster) ¢ 
sual Billed with | ae and the hollow type 


RO 
7A “ees of metal buck (shown in Figs. 
lid nieta] lath age 94 ) 18 specially designed for 


tT Partitions It is I 
. ed in the 2. is almost completely 
ith lugs at ite a slab and is provided 


Mic ta. ct 4G an extension on each side 
Or and eh facilitates attachment to both 
© Construction and makes for rigid 
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construction. It is punched to receive the ends of 
the lath sheets so that the channels each side of 
the opening may be omitted. 

Each buck is provided with special corner rein- 
forcement at the junction of the jamb members and 
the head, furnishing additional strength at these 
vital points and assuring automatic squaring of 
the frame. 

Other solid type bucks (see Figs. 116-119-120 and 
123, Page 94) are customarily bolted to the nearest 
stud—frequently an angle or tee, with its outstand- 
ing leg punched for wire tying. The lower ends of 
the metal buck are secured to the floor by stub or 
hardened masonry nails or expansion bolts. The 
head section is wired to a cross channel connecting 
the studs either side of the buck. 

The hollow or filled types are usually combined 
buck, jamb and trim on which a separate member 
for buck is not provided. That illustrated in Fig. 
121, Page 94, is provided with a new type of metal 





Fig. 70—Cross-Bracing of Buck and Diagonal Bracing 
to Floor. 
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anchor through which both the adjacent and the 
second channel away from the buck, pass from floor 
to ceiling, making for very substantial construction. 
It is further strengthened by the plaster fill which 
is forced into the buck as the plastering proceeds 
upward. In Fig. 122, Page 94, the grouting of the 
casing provides most of the rigidity although 
anchors to the channel studs are also furnished. 
Fig. 71 shows the first step in the erection of the 
combined metal bucks and frame and Fig. 124, 
Page 95, a later stage. 


Anchoring and Erecting Channel Studs 
at Openings: 


With the door bucks in place, the next step is to 
place the channel studs each side of the buck and 
then proceed with the erection of the remaining 
studs. 





Fig. 71—Temporary Bracing for Plumbing Combined 
Steel Buck and Frame. 
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Channel Stud Should Always Be Place 
Each Side of Door Buck: 


The resistance to impact of slamming q 
prevention of plaster cracks depends upon 
tory details at the openings. 


It is therefore very important that ther 
be a channel stud close up to the plaste 
every door buck and at similar openings, ¢ 
satisfactory connection between the door fj 
the partition and this stud must run fron 
ceiling. For very heavy doors the studs ¢ 
and over doors should be doubled by nestin 
and wiring together. (See also next pare 


Door Buck Channels Should Be Firmlh 
Attached to Floor and Ceiling: 


It is very advisable to specify that the d 
channels be firmly anchored to the masonry 
construction at floor and ceiling. This is 
desirable in the case of a heavy door wh 
usage is expected as in school buildings, ste 
warehouses, etc. 


Loose vs. Rigid Connection Between 
Studs and Bucks: 


Fig. 72, Page 67, illustrates methods adi 
various lathers for the attachment of the 
channel to the door buck. 


In most localities the buck is not rigidh 
to the nearest channels. The theory is th 
rigidly attached very hard usage would é@\ 
cause formation of plaster cracks beyond 
standing legs of channels because these wo 
with the buck, and the cracks would shot 
edge of casing. Therefore the channel is § 
slightly from the buck so that any crat 
might occur would come between them af 
remain permanently invisible behind the‘ 


Probably the simplest and most comm@e 
method to accomplish this purpose is to ¢ 
nails one on each side of the channel andy 
wire” the channel to them as in Fig. 72A,) 
About three-eighths inch is left between cht 
buck for ease in tying the end of the lath shi 
channel. The use of one nail as in (B) is m 
mended as the buck is apt to twist before f 
and make application of trim more difficwl 


Others prefer a rigid connection betwee 
stud and buck and assume that the com 
will then be strong enough to fully resist an 
In this case the stud is usually nailed or s¢ 
the buck as in Fig. 72C. Carrying this a ste 
some architects favour heavier studs for tim 
nearest the buck and recommend double 
or use angles or tees, etc. (Fig. 72 D, 
Extra strong construction over door OP 
described in a following paragraph. 
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vingle Nail anchor. 


,% Separation 
peero™. & “=P Not Recomended 


For Tie Wire. 


Hole punched for 
tie wire 


DETAIL 
perair@©@ © 


owing use of wood — 
screws instead of nails 


© separators required here 


WOOr BUCK 


WOOD BUCK, 
Tee or 2-158 iz 


Hele gunched fo 


fie wire and similar 


DETAIL® installations ; for DEY AIL. ® 
heavy doors etc. 


Fig. 72—Methods Used for Attaching Nearest Channel 
to Door Buck. 


_A washer or staple is usually placed between the 
thannel and buck to facilitate tying (See Fig. 72C). 
such methods are quite commonly used where 
ingles or tees are used as at ‘‘D’’ and ‘‘E’’. It is 
neaper to use a washer than to punch the outstand- 
ing leg of the angle or tee for tying purposes as 
hown. 

For heavy duty where exposure of angle or 
thannel is not objectionable as in storage ware- 
nouses, factories, etc., still greater strength is 
tained by two-inch angles or channels used con- 


‘inuous from floor t ili 
ee oF o ceiling each side of opening 


Attaching Channels to Tops of Bucks: 


4 WP average construction whenever wood bucks 
ire around doors, the lower end of the short 
g studs over the doors are wire tied directly 
; 2: nails driven into the head member of the 
is point Gt employing a horizontal channel at 

For bh : 
ey eee openings and extra good 
channel le commended that a horizontal 
ie pt Over the top of the wood buck and 


‘_ — tied to the studs each side of the opening 


turn he ie @eemeteach end. The wood buck is 


in place by the hori 
@ same methods ast orizontal channel by 


eribed in a €-tying to nails, etc.) de- 
the buck. Preceding Paragraph for the sides of 


Anchoring and Erecting Channel Studs 
for the Partition Proper: 


Figs. 73, 74, 75 and 76 show methods used in 
anchoring and erecting channel studs in various 
types of fireproof buildings. Each method has been 
used extensively in various parts of the country and 
has advantages to commend it. Notes in the 
diagrams make them self-explanatory. 


In erecting channel studs either one-piece single 
unit studs or two-piece studs spliced near the ceiling 
are used depending on conditions at the building. 


Saving in Erection Costs Using Single- Piece 
Studs Under Following Conditions: 


Single-piece studs, because they require no splic- 
ing and require handling of only one piece save 
erection costs in many, but not all cases. They are 
recommended under the following conditions; the 
architect's attention being especially directed to the 
savings in partition erection when suspended ceil- 
ings are used as in (a) below: 


(a) Where a suspended ceiling is used as shown in 
the upper part of Figs. 73B, Page 68, etc., the upper 
ends of studs project into the space above the ceil- 
ing. This takes care of considerable variation in 
length and one-piece studs are most economical. 
(b) Somewhat similar facilities for vertical adjust- 
ment are provided in hollow tile construction 
Fig. 75B, Page 68. This space also permits of 
expansion of the studs vertically to resist distortion 
of the partition in the event of fire. (c) Where con- 
crete is fairly green and can be easily notched for 
ends of studs, and provided floor and ceiling are 
parallel within an inch in a 10-foot distance. 
(e) Single studs are also recommended for wood- 
joisted construction for conditions as in Fig. 79, 
Page 70. 


Single-piece studs are not recommended for maxi- 
mum erection economy in buildings where holes 
have to be cut in concrete which has set hard and 
especially where there is considerable variation in 
distance between floor and ceiling slabs, thus 
requiring cutting each channel! to length separately. 


Two-Piece Studs Most Economical for 
Following Conditions: 


The advantage in the two-piece stud is that both 
parts of all studs can be cut the same length, the 
amount of lap between the upper and lower por- 
tions taking care of variations in the distance be- 
tween floor and ceiling. This simplifies cutting to 
length and also increases rapidity of erection. The 
‘two-piece method’’ can be used in every place 
where one piece studs are used and has a further 
advantage in permitting adjustment caused by 
expansion in case of fire. It is recommended 
specifically: 











METAL LATH HANDBOOK 


SINGLE PIECE STUD) AND acl 
SPRING INTO POCKETS CUT 
INTO MASONRY FLOORS @ GEILING 

as [l= 


light =8 B LATH wal aay! 


DETAIL Saline debe Tyallond ais ler 
LATH ATTACHED 
CEILINGS Axe USES 
CHANNEU STODS ARE 
INSERTED THRU METAL 









if 
a 









L 1 WO PIFCE STUDS 
If ee NOT LE33 THAN 
BIN. 













| 
CROSS SECTION 





























OF SPLICE. Cs penned SHOES BENT ON ENDS OF 
CAN BE CUT TO t INCH CHANNEL USED AS Cell 
SAME LENGTH . ANI) ATTACHED TO UNDER SIDE 
LATH SUSPENDED CEILING. 
NOT NECESSARY TO BEND SE 
TYPE OF CHANNELS ARE USE 
2 PIECE CHANNEL STUDS Tig 
OF ERECTION . | 
| 
i: I i i i | fl 
OWE END 9Q ANNEL 
a SET LOWER ENDS OF WOOD FLOOR BUCK WIRED TO FLOOR TRUNNER Se 
een CHANNEL STUDS INTO FACILITATES REMOVAL TO MASONRY BY MEANS OF © 
4 INDIVIDUAL HOLES CUT sryup op AND RELOCATION OF HARDENED MASONRY NAILS, 
| INTO CONCRETE.  padpened MASONRY PARTITION 4FT.0.C _ 
is WASHER USE 
fmm lls mel] a ee SEPARATOR TO 
woth | TRA — 
a = CONCRETE ee) Te 







POCKETS CUT WITH.CHISEL OR 





















STAR DRILL 1” TO1/2 DEEP oie 

|i tit. pot btickst p 
Fig. 73A Anchorage in Flat Slab Con- Fig. 73B (ABave) Upper Ends _ of Fig. 74A (Above) Upper Er 
crete Floors and Ceilings Studs Secured to Contact Metal Lath Studs Secured to Suspended 
Ceiling Attached to Concrete Joists Lath Ceiling Under Masonry | 
(Below) Lower Stud Ends Secured to (Below) Lower Ends Secured te 
Wood Floor Buck, for Removability Channel Floor Runner on WM 

(Office Buildings) Floor 













ALTERNATE METHODs| _| 
AA 





PE Als een cond 






——-— = 


oa 
ENA 


WS 









PUNCH HOLE IN 











ALTERNATE (Fre 
| SUSPENDED CEILINGS Ai 
















| ERE WOOD SCREEDS OR ENDS OF CHANNEL 
| 1 cL WH : 
‘ SNe kee ro NAILING STRIPS ARE USED. ALC CTANNELS Ff 
SAME L 
METAL LATH AND ATTACHED BY NAILING BOTTOM 







USED FOR ALIGN- ENDS. DIRECT TO SCREEDS ,OR 
MENT > CHANNEL TO FLOOK BUCK ATTACHED TO 
Si U5) “PUSHED SCREEDS., 







THkU METAL LATH 
}! CEILING AND WIRED | 
| TO AWIGNMENT 





CHANEL OR ROD, 











TYPICAL BAR JOIST CONSTRUC- 

























Hid TION METHOD OF SECURING ANCHOR STUDS TO TOP OF LOWER ENDS OF 6] 
CHANNELS “TO FLCGOR CONCRETE SLAB IN STEEL JOIST INSERTED IN HOU 
| SIMILAR TO OTHERS Hl FLOOR CONSTRUCTION SIMILAR a ae oe 08m 
SHOUEN <.« ee, TQ REINFORCED CONCRETF. , 
2x2 woonl| “% #.20GA. CONSTRUCTION OR AS SHOWN, Ro NNE “ES aL 
a GAW. DLA STUBOR- HARDENED ! TILE CONST es 









E STUD MASONRY |! 


Pacers . at 





















: a Ds i. - ; a =r a *.pe* iss says ‘a 5 * as ts Sa" 2 rah mi im) aH i G 
Sahl i ph aad . ! = 77 Lie ae 
ZZ) ara a hs =z « 





| | | 
hig] 3 
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| (a) Where studs run from floor to ceiling slab 
a distance between floor and ceiling slahs 


| yhere . 
Se more than 1 inch in 10 feet, 


b) Where concrete is very hard and has to be 
notched with hammer and chisel, oe 

(c) In general where a metal lath ceiling is not 
l: yailable. 
Requirements for Anchoring the Studs to 
Floor and Ceiling: 
Concrete Floors and Ceilings: 
Pjastered on Concrete: 
Permanent Partitions: 


_ The hardness of the concrete determines which 
method is most economical. 

(a) Where concrete is fairly green and also where 
electric or pneumatic driven chisels or drills are 
available, notching as in Fig. 73A, Page 68, is the 
Jstrongest type of construction and recommended 
for apartments and hotels where removability is 
jnot expected. 


(b) Where concrete is fairly hard the construction 
jas in Fig. 76C with notching only for every fifth 
Wchannel, will be found economical. The partition 
" not be as stiff for nailing trim as in (a). This 


fA\SETAI. FOR PARTITION 
© WTRANSVYERSY. TO SLEEPERS. 


| 


i 


INTO HOLES 
CUT IN SLAB. 


© 2°; CONCRETE SLAB 
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construction permits all intermediate channels be- 
tween those notched-in, to be one-piece channels 
of equal length. 


(c) Where concrete is hard the system of Fig. 76E 
with a floor channel secured to wood plugs at 4-foot 
intervals is probably more expensive than jin (b) 
but is more rigid construction. 


(d) For any type of concrete the use of slotted or 
pronged floor and ceiling runners or of stud shoes on 
ordinary channels secured to masonry by hardened 
nails is strongly recommended for time-saving, 
erection. 


(e) Where wood floor bucks are permissible the 
construction as in Fig. 76F is recommended. The 
buck is both plastering ground and nailing for wood 
base, and permits removability. 


(f) For fairly green concrete, and especially on 
2-inch slab reinforced floors without nailing strips, 
the construction as in Fig. 761) is most economical, 
although this construction is not so strong as in par. 
(a). Two-piece channels should be used. 


(g) A type of channel now available has flanges so 
devised as to greatly facilitate erection when floor 
and ceiling runners are used. See Fig. 77, Page 70. 
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Fig. 77—Track Channel at Floor and Ceiling for Align- 
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Fig. 78—Solid Partitions in eer ae Building— 
Ceiling Joists Perpendicular to Partition. 
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Concrete Floors, Metal Lath Ceilings— 
Permanent Partitions: 


(a) For anchoring the bottom of studs 
construction any of the foregoing details 
used. For the top of the partition, althoy 
builders prefer a ceiling runner as in Fig. 7 
68, the construction shown at top of Fig. 7; 
68 and Fig. 74B, Page 68, without ceiling f 
in wide use and entirely satisfactory. 


In Steel Joisted or Beam Constructior 
with Concrete Finished Floors—— 
Permanent Partitions: 


Fig. 76 shows methods commonly used a 
to be economical. For anchorage at top t 
in (2) above should be used except that 
runner attached to the underside of ceiling 
required as in Fig. 74A, Page 68, whent 
lath is used. See also Fig. 74B, Page 68 
75A, Page 68. 


For Clay Tile Floor Construction — 
Permanent Partitions: 


See details in Fig. 75B, Page 68. 


Concrete Floors— Fireproof and 
Corridor Partitions: 


Where building codes do not permit pa 
rest on wood any of the details mentior 
preceding, excepting those showing 
bucks, are permissible. For maximum § 
case of fire, the upper ends of studs 
anchored into the underside of the maso1 
slab, and two-piece studs should be used 
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79—Solid Partitions in Wood-J oisted 
Ceiling Joists Parallel to Partitio 





Fig. 
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s—Removable Partitions— 
| Floor and Ceiling Buck: 


ad of letting the ends of the studs project 
i a" masonry, wood bucks are used so as to 
into t a removal of the partition and relocating in 
facili place. See details at bottom of Fig. 73B, 
no 63 falso Fig. 74B. A ceiling buck concealed by 
Bee ice mold is also used under masonry floors. 
aa same method is also shown at the top of Fig. 
=54 Page 68. where a steel joist floor system 1s illus- 
“ated. Besides removability, another important 
i. ‘antage which makes the wood buck useful even 
Fe ere alteration possibilities are not important is 
that it provides excellent nailing for the wood base, 
and being two inches thick eliminates the need for 
plastering grounds. Attention is also called to the 
complete details of Fig. 76F, Page 69. These also 
are economical whether removability is desired 
er not. 
Channel floor and ceiling runners used in con- 
junction with stud shoes have also been found very 
satisfactory for partition construction subject to 
‘change of location. 


loor 
Concrete F 
Wood and Stee 


For Better Sound Insulation: 


’ Where a high degree of sound insulation is de- 


sired between rooms, architects should specify the 
channel studs to run all the way to the underside 
of the floor slab above, instead of stopping at the 
metal lath ceiling, the partition to be plastered up 
to the Hoor slab as a cut-off, so that noise cannot be 
ansmitted by means of sound waves set up in the 
Plastered ceiling. Two-piece studs are recom- 
mended for such construction. For still greater 
“und insulation, studs should rest on and ends be 
rapped in felt or cork pads. These details are 


mended for music studios, sound-film studios, 


4 (tachment to Wood Floors and Joists: 


In Figs. 78 and 79, P 
yg the channel st 
Probably the speedie 
B= WO 3” nails int 
~ €cted, slip the ch 
~~ around it and 
mple scheme is to 
Been Stud and dr; 
© 82 Mooring or floo 


> “ail can be driven 
- it Over, 


age 70, are shown details for 
uds in wood joisted buildings. 
st method of erection is to 
oO the floor where a stud is to 
annel between, and wrap a tie 
wire to the nails. Another 
bend a 214-inch shoe on the 
ve a nail through it into the 
t buck as the case may be, or 
on each side of the shoe and 


Studs for I 
ath p lolio 


Lal .. -OW and 
th Partitions, Double Metal 
mee RY of th, 
. Sain . : 
*=Dted for use *thods Shown in the preceding are 
~ R either yi with hollow metal Jath partitions, 
© single studs or double rows of 
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ordinary channels. For double partitions used for 
sound resistance additional sound insulation is 
obtained by placing ends of channels in felt-lined 
slots or on cork strips, or putting sound-deadening 
materials under runners where they rest on floor or 
against ceiling. 


Provisions for Compressed Air or Electric 
Power for Cutting Holes Reduce Erection 
Costs on Large Jobs: 


Punching of holes in masonry for placing of studs 
is the most tedious and expensive part of lath 
erection. Therefore, when this method of erection 
is to be used it is urged that on large jobs arrange- 
ments be made to provide either compressed air 
or electricity for operating pneumatic or portable 
electric drills. This is specially advantageous when 
the-concrete has set hard. On small jobs and where 
the concrete is green an ordinary cold chisel or star 
drill and hammer will do. 


No Need for Bolting Any Part of Con- 
struction to Floors or Ceilings: 


Metal Jath and plaster partitions depend less upon 
the manner in which the metal is attached together 
than upon the plaster which cements the partition 
and gives it the necessary rigidity when set. This 
is perfectly apparent from the number of successful 
details here shown for attaching channel studs to 
floors and ceilings and in which bolting is not at all 
necessary. Architects are urged for economy's sake 
to embody these details in their specifications. 


Size and Weight of Channel Studs for 
Solid Partitions of Various Heights and 
Thicknesses: 


Over 90 per cent. of all partitions are under 12 
feet clear in height and for these the standard 
84-inch cold rolled channels used in 2-inch solid 
plaster partitions are found amply strong and rigid. 
Channels of this size and weight are customarily 
stocked in all places where metal lath is sold. 

For heights of 14 ft. the partition, although it 
may be built 2 inches thick with 34-inch cold rolled 
channels, will be found more satisfactory if built 244 
inches thick. However, if a 11-inch channel is used 
the 2-inch thickness is satisfactory for 14 ft. heights. 

Although numerous instances are on record where 
2-inch partitions over 20 feet in height have been 
built with 34-inch channels it will be found advis- 
able for speed of erection and to simplify bracing 
to use larger and stiffer channels when carrying 
partitions to such heights and the thickness of 
partition is also usually increased. See Table 2, 
Page 72. 
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FOR VARIOUS HEIGHTS OF SOLID PARTITIONS Channel Studs—Solid Partitions: 

Height not to exceed Thickness or Partition | Size of Channels (Cold Rolled) It is generally accepted that where the me 

is fully embedded as in solid plaster partitio 
the lath is primarily a vehicle for the app) 
of the plaster until it has set. The studs 
junction with the solid plaster possess all ne 
rigidity and strength as non-bearing partiti¢ 
lath being valuable additional reinforcement 
vent plaster cracks such as frequently occur} 


| | 4 e 6 
| TABLE 2—SIZE OF CHANNELS AND THICKNESS OF PARTITION Spacing, Placing and Bracing of 





Note: 34 inch hot rolled channels may be used in 2-inch 


lint partitions up to 14 ft. in height, 244-inch partitions—18 ft. types of partitions. Therefore, the distaj } 
| | high. 1-inch hot rolled channels may be used in 2¥g-inch tween channels is governed by the stiffness Be 
} . partitions up to 16 ft. high, 24-inch partitions—18 ft. high, lath necessary to facilitate plastering. Wk al 


21%-inch partitions 20 ft. high. 

No limitations on length of these partitions for heights less 
| than 12 feet. Length, between columns, walls or other 
| vertical structural members, shall not be greater than two place channels so close together as to add u 

ao times the partition height when the latter is 12 feet or more, sarily to the expense both for materials andeé 
nor greater than one and one-half times the height when the Because of the difficulty experienced in ¢ 

7 latter exceeds 10 feet. For lengths exceeding these, thickness er Var . h lath 4 
+ shall be increased 20 per cent. embedding ¥g-inch rib lath or sheet lath wh 
with 34-inch channel studs, in a partition [e 


lath gives too much under the trowel the y 
the plasterer is slowed up, but it is also pos 





He | For heights over 20 ft. furnish horizontal cold rolled channel be ‘ dubs 
| i or rod stiffeners on channel side of partition every 5 ft. 214 inches thick, it 1s strongly urged that ar 
I vertically. do not specify them except for partitions 2¥ 
or more in thickness. For 2-inch partitic 
. Cold Rolled vs. Hot Rolled Channels: results and greatest economy are obtained u 
fil Either cold or hot rolled channels may be used for or flat-rib laths. 
" studs. In some sections of the country, hot rolled Experienced plastering and lathing con 
i channels are used, but in most localities cold rolled know the spacings necessary to secure ¢ 
f channels are preferred. This is because cold rolled economy for the completed job and hence 
channels weigh less, are easier to handle, and can be given discretion as to which combiné 
| be more readily bent to form or cut to length. The lath and spacings to use, but the spacing 
at fact that they usually cost less is also in their not exceed those given in the table: 
ae favour. Cold rolled channels of an equal size can Studs and Spacings for Hollow 
| Hl be used for most positions where hot roiled chan- Metal Lath re Ac pa 
meth || nels are specified. In places where the channels Reve fea os ; Al 2 
} | are exceptionally widely spaced or used in high b ee on th Sy ee ae 7, Pat od 
} partitions the hot rolled channel, because of its eae ‘ zi al iad tiff 4 tee f 
W greater stiffness, will be more economical, but in is ey a Bet ee ce ee i 
| | is general, because of insufficient demand, the manu- tically me ier ae pou h sta 
iF facturers of metal lath do not furnish them except ee ult In this manner 
1 on special order. or heights as great as 30 feet depending ¢ 
jan and length of partition. See Table III. 
| Channel Studs Are Placed Slishtlv Off TABLE IHI—PERMISSIBLE HEIGHTS OF 1 
Centre of Partition in 2-inch norte NON SEARING SHUD "PAR 


| 
| ht , A glance at Fig. 72, Page 67, shows that the Face to Face 














| three-quarters inch channel studs are placed 1-inch Utes ge 
a) : : : Thickness 
i off centre in 2-inch solid metal lath and plaster a ae a 
partitions. This provides three-quarter inch of Double Row of 34" Channels? 3 
; plaster on the lath side of the partition. The other son ie peal e 4. Gch Oy ; 
side of the channel at the extreme point is covered Side BEw of Se” Chantel. 3 
about one-half inch, but the lath on this side is so Single Row of 2” IE aaa " 31, 
fully embedded with 144 inches of plaster that the Single Row of 3” Channels 41/, 
construction is extremely well devised for greatest Single Row of 4" Channels I, 
rigidity and permanence. . 1 For lengths not exceeding one and one-half timt 
Because of thus off-setting the studs it is well to for lengths exceeding this reduce height 20 per cents) 
bear this in mind when drilling holes for them in 2 A 34-inch horizontal stiffener channel with web Mf 
floor bucks and elsewhere. For thicker solid parti- Should be placed every 4 to 6 feet horizontally fon ae 
a poo aee Matter th i; row channel partitions more than 10 feet long and ms 
Ss are placed on the centre 1ine. 9 feet high. These stiffeners to be placed on inside Ol B 
and to remain permanently tied to studs on at leas 
of partition. 
(72) 
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eaders come in various lengths to accommo- 
Nei ‘ous thicknesses of partitions up to about 
gate foaad are supplied by all lath manufacturers. 
erating devices now available clip the 
New nels together very rapidly. For deeper parti- 
requiring separators larger than 6 inches, 
ee ers are made of short lengths of channel. 
a hese are easily made on the job. They are bent 
‘, at both ends and the ends wired to each of the 
Be suf channels. In this manner partitions or 
iF aces up to 30 inches deep are erected quickly 


and economically. 


SL 


Horizontal Reinforcing for Long Partitions: 


For partitions of the hollow type more than 10 
feet high, or of lesser heights, when more than 10 
feet long, a °4-inch horizontal stiffener channel 
should be placed every 4 to 6 feet horizontally on 
the inside of the partitions securely tied to the 
channels and remain as a permanent reinforcement. 


Hollow Partitions Formed With 
Sheet Metal Studs: 


For economy and speed of construction the use 
of sheet metal studs is recommended. These studs 
are made usually from 18 gauge steel in the form of 
a channel of the size required. The flanges are 
formed 1 inch deep and punched with '4-inch holes 
at 3-inch centres to facilitate attachment of the 
metal lath. 

These studs are usually erected by attaching a 
24-gauge runner channel or track to floor and ceiling 
with concrete nails, into which are inserted the 
studs and secured solidly to runners. 


Stud Spacings Along Face of Partition: 


he Spacing of studs along the face of hollow 
| eutitions Is governed by the stiffness of lath be- 
»<N supports, as in solid partitions. 


_"éProof Double Metal Lath Partitions: 


meee q double row of standard 34-inch 
fross braces ¢ inches on centre are recommended. 
Opposite Ba separators, connecting the rows on 
transmit Bund are not used because they help 
where Aa therefore the studs are reinforced 
‘Placed with Re 2) l-inch horizontal channels 
4nd wired . ae » horizontal in the hollow space 
PTSimay be anently to the studs. These stiff- 
lare iba for partitions under 8 ft. high, 
Essentia| leags for best results where rigidity 
“TUtions More eed In every case be used for 
it fee he. fan 8 feet high and for those over 


Independent sets of horizontal channels are used 
for each row of studs and should be spaced not to 
exceed 4 feet on centre vertically at least two being 
provided for partition 9 feet 6 inches high or over. 
They should be placed so that no part comes in 
contact with any part of the partition on the 
opposite side and so they touch no conduits, service 
piping, ducts or similar construction which would 
function as a source or carrier of sound. See Fig. 
30, Page 20. 

The distance between faces of these soundproof 
partitions depends on the size of conduits or piping, 
if any, which are to be enclosed therein. If nothing 
is to be placed in the hollow space the out to out 
distance can be made as small as 444 inches, and 
this will also accommodate horizontal runs of con- 
duit without increasing the depth of the partition. 
Where vertical runs of conduit or service piping, 
etc., are to be accommodated their outside diameter 
should be added to the 444-inch minimum above to 
determine face to face of plaster depth of partition. 
It is important to note that increasing the spread 
between the faces of these partitions does not 
affect the weight of the partition in the least. 


Additional Reinforcing for Long Partitions: 


For partitions of this type more than 8 ft. high 
when exceeding 10 ft. in length, such as for corridors, 
school rooms, etc., and especially where impact 
stresses may be expected, °4-inch channels should 
be placed vertically in the hollow space, from floor 
to ceiling every 10 feet along the partition to rein- 
force the horizontal stiffening channels previously 
referred to. 


These intermediate vertical stiffeners should be 
staggered for the two sides of the partition so they 
make no contact with any of the construction on 
the opposite side. They should be securely tied to 
both the horizontal channel and the stud opposite 
which they are located. The depth of those vertical 
stiffening channels when used should be added to 
the 444-inch minimum depth mentioned previously 
to determine the plaster to plaster outside thickness 
of partitions. 


Temporary Bracing and Aligning of 
Metal Studs: 


All types of non-bearing metal lath partitions, 
after studs are in position, are temporarily braced 
in order to insure a stiff, straight wall for the correct 
application of lath, grounds, conduits, etc. 

This brace is very simple and easily applied. 
Usually it is a 34-inch channel placed horizontally 
midway between floor and ceiling and wire tied to 
each of the studs. (See Fig. 80.) If the distance 
from floor to ceiling is more than 12 feet, additional 
braces are supplied so that the distance between 
does not exceed 6 feet. The brace is kept in place 
until after the scratch coat of plaster on the lath 
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‘TEMP. BRACING OF 
STUDS FOR SOLID 
PARTITION. 





Fig. 80—Temporary Bracing Using Vertical Stiffener to 
Provide Cleared Working Space. 





Fig. 81—Vertical and Horizontal Conduit and Boxes in 
2-inch Solid Metal Lath Partitions. 































side has set when it is permanently remo 
permit placing the backing-up coat on the ¢ 
side. On long or high partitions additional 
diagonally from the floor or ceiling to the hor 
bracing is provided. 


Where solid partitions are thicker than 24% 
it is frequently economical and makes a st 
wall to permit the horizontal bracing to 
and be permanently embedded. Such stiffe 
provided in the specifications for long an 
hollow and double partitions. 


Many lathers prefer other types of B 
Wood is quite frequently used, 2 by 4’s dist 
the 34-inch channels previously described, a1 
method being shown in Fig. 70, Page 65. 
space for diagonal braces 1s scarce, vertical 
as shown in Fig. 80 are recommended. The 
the further advantage of providing a cleal 
for the workmen of other trades. 


cee ee 
Sten ipmpeinatonsrm aay bs Se et ee 


v= Fas 
Sepa een 
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Fig. 82—Simplicity of Installation of Rigid 
Outlet Boxes, Also Showing Henderson # 
Grounds. 








meTAL LATH PARTITIONS ERECTION OF METAL LATH 


Section No. III Part “E”’ 
Erection of Metal Lath 


The skill of experienced lathers in applying metal tached to the ceiling with masonry nails or staples 
is nothing short of marvelous. Lathing is done so that no joints occur at juncture of ceiling and 

a idly and in a few days’ time 3 or 4 men partition. Similarly, all lath should be started one 
Pave erected studding and completed lathing stud away from corner and be bent into the angle 
, several hundred yards of partitions. Lathers and carried on to the abutting wall so as to avoid a 
uickly adapt their work to accommodate plumb- joint at juncture of walls. However, where a rib 
i wiring, heating and other service piping with 
yh less difficulty because of the flexibility of ‘ 
metal lath construction than 1s possible when other Cae Bale ae 





types of partitions are used. Examples of lathing 
will be found illustrated throughout this book, 
attention being called especially to Fig. 82, Page 
74 and Fig. 83. 


For Economy, Lathing Should be 
Started at Top of Partition: 





With the conduit and service piping in place, the 
partition is ready for the application of metal lath. 


It is best to start lathing at the top of the parti- 
tion. By starting at top any special cutting to 
width will be left for the portion near the floor 
where it is more easily done than on the scaffold. 
secondly, to facilitate plastering the upper edge of 
the lower sheet should preferably lap over the lower 
edge of the upper—-and this is most easily accom- 
plished by applying the first sheet at the top of the 
Partition. Furthermore, as scaffolding is necessary 
for attachment of upper end of studs to ceilings it 
will be available when application of lath is started 
et top, and, with lathing on upper part of partition 
completed, scaffold can be moved to another par- 


tition while the tying gang is free to finish the bot- 
tom lathing. 








#8 Of Application of Lath for 
“Fartitions: 
7 For ‘solic Partitions only one metal lath surface 
ea lath is placed on the face of the channel 
appli  , been set back as explained. Sheets are 
ee Gi; one side only of the channels with the 
Re 1B IMension of 
a of 
the bove, lathing is commenced at the top of 
the lower 











Corner I 
_*PS and Corner Strips: 


‘here th vere. 
Other ae ceiling Is plastered directly on tile or 


¥, and in | if 1 lath j 
OR the ce::. Senerali uy metal lath is not 
dent On Ceiling, a 4-inch corner lap or shoe is 





e Fig. 83—Erection Details, Corridor Left Foreground, 
Upper edge of the top sheet and at- Bathroom in Rear. 
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stiffened or sheet lath is used on partitions, instead 
of bending it, the end is butted into the corner 
against the ceiling lath and adjoining walls, and 
corner strips are used to reinforce the joints. These, 
sometimes called Cornerite are of flat lath 6 inches 
wide bent into the shape of an “‘L’’ making each 
leg 3 inches wide and securely wired along each 
edge in all corners. Cornerite should not be fas- 
tened at the corner, but only along each edge of the 
sheet. 


Wire Ties and Lapping of Sheets: 


Sheets are attached by means of No. 18 gauge 
annealed wire, galvanized for protection, or by 
suitable clips. For nailed-on work 114-inch large 
head nails are used. Sheets are tied at 6-inch inter- 
vals along studs and a tie also placed where sides 
of sheets Jap at channels. A tie should also be 
placed on side laps half way between channels to 
facilitate plastering. The ordinary ‘‘butterfly twist” 
of the lather is given to the end of the wire tie 
and this secures it permanently to the studs. 


Flat expanded metal lath should be lapped at 
sides not less than 4 inch and‘ at ends not less than 
1 inch. End laps of sheets should generally occur 
only over studs; if between studs, the laps should be 
securely laced with tie wire. Rib and sheet laths 
are lapped at sides by nesting outside ribs or sel- 
vage. At ends rib-lath is lapped 1 inch. End lap- 
ping of sheet-laths is done by lapping one series of 
loops and nesting tops and bottoms of loops of 
lapping sheets. 


In Solid Partitions Proper Choice of Side of 
Channels on Which to Apply Lath in Series of 
Adjoining Rooms, Expedites Plastering and 
Reduces Costs: 


As lath is applied on one side only of channels in 
solid partitions the lather can frequently aid mater- 
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ially in expediting plastering and redue 
by applying the lath on that side of the ¢ 
which makes it possible to apply the plaste 
four walls before the scaffolding is moved t 
rooms. In a series of adjoining rooms ny 
1 to 4 if the lath is applied on all four walls 
near side of the channel studs in alternate 
2 and 4, all walls and ceilings in both rooms 
scratch coated before moving the scaffold. 
this plaster is setting, the plasterer will n 
rooms 1 and 3 and scratch coat the ceiling b 
time the scratch coat on the opposite side 
channel partitions in rooms 2 and 4 will h 
Without loss of time he can then proceed te 
in’ the backing up or scratch coat on the 
side of the partition from bottom to top in { 
numbered rooms. This done he next app 
brown coat on walls and ceilings in the eve 
bered rooms and then back to the odd nu 
ones finishing each coat completely in eac 
of rooms before moving scaffold. 


If, on the other hand, lath has been pl 
discriminately on the studs without res 
plastering procedure, one or two of the p 
walls will probably lag a coat behind the othe 
ing loss of time or unnecessary moving 


scaffold. 


Lathing on Hollow and Double Partiti 


For hollow and double partitions two 
surfaces are applied—one for each face 
partition. Order of placing, methods of 
and tying are the same as given for solid pa 
with the exception that in the soundproof 
partition it is important that the wire ties 
fined to use around the channels and none 
mitted to go around piping, conduits, ete 
are carriers of sound. It is recommended t 
point be inspected from time to time on @ 
of this kind. 
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Section No. III Part “F”’ 


Grounds for Plastering and Trim 


Grounds are employed either for the attachment 
a or as alignment and thickness guides for the 
gees (such as metal screeds), or for both 


oses. 
- many facilities offered by metal lath and 


channel partitions, for the satisfactory attachment 
of all kinds of grounds and trim to them constitutes 
an important advantage in the use of this type of 
construction as compared with other partitions. 


It is not necessary to drill or plug holes, use shims 
which usually split, or toggle bolts or other labour- 
ious and expensive devices for attaching grounds. 
Even after much careful drilling and plugging, the 
means of attachment to soft masonry block fre- 
quently work loose, making repairs difficult and 
expensive. On the other hand, the attachment of 
grounds to the channel studs stays firm and rigid 
and the relatively inexperienced carpenter quickly 
becomes adept in the simple methods used. The 
cost of erection, therefore, is frequently 50% less 
than for other partitions. 


Strip Grounds: 


The most commonly used ground for metal lath 
Partitions is used for both screed and attachment of 
trim. It consists of a continuous horizontal wood 
strip from %@ to 34-inch thick and 15% inches wide, 
wire tied or otherwise secured to the studs and 
placed over the lath on the lath side with a com- 
Panion strip placed against the channels on the 
Opposite side. 


_ This ground finishes flush with the wood door 
at openings and with wood floor bucks when 
used. Such grounds are placed on each side of the 
Partition at heights to take care of baseboard, chair 
pal Cornice mold, etc., as shown in Fig. 82, Page 74. 
. Mig. 90, Page 81, they are shown just above the 
es in conjunction with the wood floor buck. 
yn vf-Out for base receptacle. For additional 
Sen showing use and location of strip grounds 
© Diagrams 1 and 4 of Fig. 94, Page 83. 


ees studs are usually off centre in the 2-inch 
| pen 4 the thickness of the grounds on the lath 
the thicker be about 5 or 34 inch (depending on 
side 34 = of the metal lath) and on the channel 
tion: Be 72 inch. In 214-inch and thicker parti- 

Studs are usually placed so that the same 
__ *8 of grounds is used both sides. 


Attaching Grounds to Partition: | 


Sthanc® il are usually merely tied to the 
-eXerciseg in i: 45 in Fig. 84. If care has been 
Beection ., tigning the latter when bracing during 
7 / rit the studs are secured to floor and 
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ceiling by some of the methods which insure align- 
ment, tying will give entirely satisfactory results. 
Alignment of the grounds can be improved by small 
wood shims. 


A better method and the one recommended by the 
Associated Metal Lath Manufacturers is that shown 
in Fig. 84B. Short nailing blocks to correspond with 
width of channel, and 1-inch wide and 2 or 3 inches 
long are used between the strip grounds on either 
side, and the channel. These blocks are nailed to 
the channels before erection or clipped to the studs 
after erection. The grounds are nailed to these 
blocks by two carpenters, one on each side of the 
partition backing each others’ blows, the nails 
being driven from one strip ground through the 
block into the other ground, then clinched. Where 
an especially good job is wanted, small wedges are 
used for alignment as shown in Figs. 84B and 85 
between the strips and the channels or blocks. A 
fairly satisfactory job is also obtained with the 
blocks used only every second or third channel. 
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Fig. 84—Various Methods for Attaching Strip Grounds 
to Solid Metal Lath Partitions. 
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Fig. 85—Grounds for Picture Mould, See Detail Fig. 84-B. 
Grounds for Base-Board, See Detail, Fig. 84-C. 


Three-Piece Strip Grounds: 


For the attachment of heavy trim or fixtures, 
the three-piece ground shown in Fig, 84C, Page 77, 
is recommended. Instead of a nailing block, a con- 
tinuous wood strip or block with thickness the same 
as depth of channel is cut between the studs. The 
continuous grounds on either side are nailed through 
this inner strip through to the other side. 


Intermittent Strip Grounds: 


For certain types of trim and also where an 
especially thin solid partition is wanted, grounds of 
the intermittent type are used. These are short 
strips cut in and set between the channels as shown 
in Fig. 87, Page 79, and staggered between alternate 
channels in order to permit nailing into the end of 
the ground. They are frequently used where a 
wide baseboard is specified and there is no wood 
floor buck or wood floor to nail to. The intermittent 
grounds shown in Fig. 87, Page 79, are used in 
combination with a continuous strip ground. 
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Wood Grounds on Hollow and Double 
Metal Lath Partitions: 


For these partitions any of the details or; 
described for grounds on solid partitions 
used, excepting that where blocks are use 
Fig. 84B, Page 77, a set is applied on each 
channels. In wide single stud hollow parti 
single wide block may be used on each ¢€ 
For the soundproof partition it is impokt 
prevent sound transmission, that no wire 
nails for the attachment of grounds be perm 
run through to touch any part of the oppos 
of the partition. 


Additional Details on Wood Grounds; 


Other details of wood ground installag 
shown in the Chapters on Trim. 


Metal Base Screeds, Picture Mould and 
Corner Beads: 


Metal base screeds or grounds are recom 
for use when wainscots or bases of Portland ¢ 
terrazzo, or similar materials are used ar 
desired for upkeep reasons or for appearan 
to have a line of demarcation between thi 
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Fig. 86—Metal Picture Mould, Flush and Cum 
Base Beads (Also Called Screeds) Elinum 
Separate Grounds. 
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Fig. 87—Intermittent Strip Ground for Wide Baseboard. 


the plaster above. The use of base screeds facil- 
itate construction as they expedite the application 
af both the plaster and the terrazzo base for which 
they act not only as a dual ground, but also as a 
stopping point. They are specially adapted for 
use with meta! lath partitions as the lather readily 
wire ties them to the regular channel studs, and 
screeds are erected more rapidly on metal lath 
than on any other type of construction. 


Metal base screeds are stamped out of sheet steel 
and are of two types, flush and offset. Flush screeds 
are used where the plastering above and below 
amishes to the same line. See Fig. 86, Page 78. 
The ofiset type is employed for places where the 
Plastering sets back from the base. Fig. 86, Page 78, 
#29 shows a section of a curved point base screed, 
being of the offset variety, showing use with plaster 
= ve and terrazzo base below. On the channel side 


the partition the screeds are wired through holes 


Meir anwes direct to the channels. On the lath 


the screeds are lin i 
‘ ed up by using wedges 
against the studs. i = - 


Metal Picture moulds of the concealed type are 

and applied in the same manner as metal 
j an likewise, is economy, 
Sia.) 00d ground is dispensed with since 
- ee Sve both for the hanging of pictures 
Micuous in a or the plaster. They are incon- 
moulding. re ne wall, more sanitary than wood 
aire ioe oe decorating, and offer maximum 
=ONVided in ne Aan. rig. 86, Page 78. Holes are 
"El tying 1 ,_chges of the metal mould to facili- 

© the lath at regular intervals. 


oy Mee beads are 
and p ads are used both for corner protection 


lasterj 
end all are Bee curds. Many types are available 
“<ause o . ehed more readily to the metal lath, 


© of ie Openings, than to any other 
“@rner bea i Ng base. A typical installation of 
¢ picture mould is shown in Fig. 88. 
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Fig. 88—Installation of Metal Picture Mould and Corner 
Bead. 


For hollow and double partitiorts, the attach- 
ment of metal screeds and moulds is similar to that 
for solid partitions. The note on wire ties in sound- 
proof partitions as given in this chapter also applies 
here. Metal base screeds, and picture moulds are 
regularly carried in stock by all manufacturers of 
metal lath and accessories. 


General Note on Grounds: 


Attention is called to the fact that with the ex- 
ception of the special case shown in Fig. 87 the 
grounds are in every case applied after the lath is 





Fig. 89—Installation of Continuous Strip Grounds. 
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attached. This assures a continuous rigid plaster- 
ing base at least expense, and a more satisfactory 
job than when the grounds are applied first and 
the lath is cut to fit around. 


In any use of grounds or screeds it should be 
remembered that they serve primarily as guides 
to which the plasterer must work. If the finished 
plaster partition is to be perfectly straight, plumb, 
and of the required thickness, the grounds must 
be carefully aligned regardless of any irregularities 
in the studs and careful workmanship by the car- 





penter or other mechanic who applies the 
should be insisted upon. 


It is likewise difficult for the carpente 
metal worker to do a good job hanging tri 
the grounds are right. An uneven, sprir 
aligned ground always leads to troubl 
versely, the right ground will speed up— 
and hold down costs. It will therefore b 
give the greatest care to the selection and 
tion of grounds. 






















————— 


NOTE: As the customary types of devices, out- 

etc. commonly used for masonry partitions 

B chin 3 inches or more in thickness are similarly 

- led in hollow and double metal lath partitions 

. ecial comments, on installations of electrical 
Eiuipment in these partitions, are needed. 


‘Electrical Products Manufacturers Now Pro- 
‘yide Complete Line of Devices for 2-inch 


Partitions: 

\Jodern convenience demands electrical service 
of the highest efficiency and the success of 2-inch 
solid metal lath partitions has been assured by the 
co-operation of manufacturers of electrical devices 
and fittings of all kinds who have placed on the 
market a complete line of devices which can be 
“concealed in the thickness of the partitions. This 
eliminates a difficulty which architects had here- 
tofore experienced. 


With the co-operation of these manufacturers it 
is now possible to secure and install all types of 
lectrical switches, convenience outlets, receptacles, 
yand fixture outlets and boxes so that they are fully 


= 






Fig. 99—Baseboard Outlet 
Serving Adjoining Rooms 


Fig. 91—Single Conduit 
Serves Adjoining Base- 
board Outlets. 
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Section No. III Part “G” 


Installation of Electrical Devices, Ducts, Etc. 


concealed with no greater difficulty than installa- 
tion in any other type of partition. 


Metal Lath Offers Greater Facilities for Elec- 
trician: 

As a matter of fact, the very nature of the metal 
lath partitions which require no expensive channel- 
ing, nor cutting away for installation of conduit 
as in block and tile partitions, makes the use of 
metal lath construction with its many opportunities 
for attaching fixtures securely, particularly ad- 
vantageous from the standpoint of cost of electrical 
installation. Note that channeling of block parti- 
tions robs them of a large part of their sound 
resistance and stability. 


Figures 81-82-90-91-92 show photographs of elec- 
trical installations in solid partition construction. 


Notice especially the straight and clean-cut job in 
Figures 81 and 82, Page 74. 


Installation of Conduit and Cable: 


Co-operation between lathing and electrical con- 
tractors so that the stub ends of conduit placed in 
floors, for running into partition later, are ‘‘spot- 
ted”’ accurately in the concrete floor forms instead 
of haphazardly, will result in having the conduit 
located well within the confines of the solid parti- 
tion. Experience has shown that this difficulty is 
quickly remedied after the first installations in 
solid metal lath partitions and that thereafter in- 
stallations are equally as rapid as in other types 
of construction. A “hickey” (a gas pipe bender 
for conduits) used on the stub end of a floor or 
ceiling riser not properly located will quickly bring 
it to the centre of the partition by a general ogee 
bend. 

Installation of conduit is the next step after 
placing the channel studs and bracing them, and 
before lath is applied so that the conduit is usually 


: aii , 
Sf 2 | lala RRR tons UN ie. 


Fig. 93—Conduit and Outlet in Hollow or Double Metal 
Lath Partition. 









































METAL LATH HANDBOOK 


wired to a temporary cross piece between the 
channels on either side. It is not necessary to 
locate the conduit up against a stud, as the metal 
lath reinforced plaster embraces the conduit all 
around in a permanent grip wherever located in 
the partition. Not only is the partition not 
weakened by the conduit, but the latter actually 
adds so much reinforcement to the construction. 


Flexible cable is ordinarily tied where it crosses 
the channel! studs or to the temporary partition 
bracing and the box to which it is connected is also 
usually tied to the construction. (See Fig. 92, 
Page 81.) 

Switch boxes and convenience outlets are placed 
at the same time but are not firmly fixed until lath 
is applied when they are wired to it or channels 
so that the face of the outlet is properly located 
with respect to the finished plaster surface. 


For convenience, electrical workers tie the box 
to the lath if it is in place. It is always recom- 
mended that when installed on the lath side of the 
partition, for which it is necessary to cut a hole in 
the lath, that a small piece of metal lath be wired 
to the back side of the box to provide a good bond 
for the plaster. See Fig. 94, Diagram 1, Page 83. 


Oval-shaped Conduit Facilitates Horizontal 
Runs in 2-inch Shallow Partitions: 


When running electrical service horizontally 
through the partition there is lack of depth over 
the channel studs to permit use of circular rigid 
conduit except in partitions 24% or 234 inches thick. 
For this purpose oval-shaped conduit or armored 
cable is recommended in 2-inch partitions. This 
type of oval duct or cable is already sanctioned in 
a number of cities and undoubtedly will be adopted 
in others when brought to the attention of building 
officials. 


Installation of Outlets— 
Electrical Installation for Outlet On One Side 
of Partition Only: 


The upper and right hand details in Diagram 1, 
Fig. 94, Page 83, show typical installations of a 
standard shallow outlet for a switch box, conveni- 
ence outlet, or light fixture on one side of partition 
only. 


Single Conduit Serves Multiple Outlets for 
Single or Adjoining Rooms: 


Where a series of convenience outlets are to be 
placed side by side in a partition, manufacturers 
have provided boxes permitting the devices to be 
“ganged’’ so that a single conduit will serve all. 

For economy and ease in wiring, it is frequently 
desirable to place fixtures back to back or side by 
side to serve rooms which adjoin so that a single 
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conduit instead of two will be required 
switch boxes or convenience outlets ar 
above the baseboard the simple detail 
Fig. 94, Page 83, Diagram 3, lower sket 
commended. Boxes face opposite, one is. 
to the supplying conduit and current is 1 
the others through a flexible cable conne 


Where outlets are located in the bag 
number of installation methods are avai 
of the neatest and least expensive types 
in the lower left hand corner of Diagram - 
and in Fig. 90. It consists of an extensj 
ring without back, placed approximate 
center of the partition with cover plate 
side to bring it out flush with the plaste 
as desired. As indicated in the diagrai 
conduit supplies the outlets to both 
cover plates are obtainable in various 
suit conditions. The detail of Fig. 94 
Diagram 1, is not, however, designed fo 
tures such as wall brackets, etc. (7 
sound conduction the box should be stuf 
sound-absorber). 

Fig. 91, Page 81, shows another simple 
pensive method developed for this purg 
boxes of equal size are placed side by sic 
in opposite directions and coupled with; 
box connector. A single conduit comin 
the floor and directly connected to of 
both. The construction is also shown 
Page 83, in the upper detail of Diagram 
plates should be ordered for the thickne 
struction at outlet. 
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Construction Details for Wiring BE 
etc.: 














In buildings, such as offices, in which ¢ 
occupancy are more or less frequent, it 
desirable to provide some convenient 
varying the wiring arrangements from til 
The raceway detail shown in Diagram 4 
Page 83, has been developed to show. 
baseboard in connection with both hgh 
phone circuits and method of carrying 
over door openings. The raceways per 
the service wiring at various points witho 
into the construction or providing new! 






































Installation of Ducts, Piping, etc: 
than 1-inch Outside Diameter Requ! 
Solid or a Hollow or Double Partiti¢ 


Two-inch solid partitions are not i 
use where conduits, piping, ducts, et, 
l-inch in outside diameter are to be 
within the partition. A minimum © 
14-inch of plaster is required and it 1 
urged that where piping of greater diam 
be accommodated, that architects © 
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AL LATH PARTITIONS ELECTRICAL DEVICES 


ABOVE: DOVBLE 
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IN TANDEM; 
BELOW: DOUBLE 
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thicker solid partitions with a maximum of 3 inches 
face to face of plaster or (B) specify hollow or 
double metal lath partitions. 


Ordinarily, because the cost of the solid partition 
is generally less than the hollow type, it is pre- 
ferred. However, due to the greater increase in 
cost when the solid partition exceeds 24% inches in 
thickness it is recommended that if greater thick- 
ness is necessary to obtain the half-inch plaster 
coverage required over piping, etc., that the hollow 
or double partition be used. 


Advantageous Combinations of Solid and 
Hollow Partitions: 


In many places builders have adopted the plan 
of running the 2-inch partition as far as possible 
and then where piping is to be housed offsetting to 
a large width and using a hollow partition and then 
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back again to the solid partition when th 
width is no longer necessary. 


In this manner the space saving and lo; 
the solid partition can be utilized to the 
while the pipe space of the somewhat mo 
sive hollow partition is used only where n 


For appearance sake and for economy n 
in thickness should be made where the of 
tion is less than 4 feet long. It will be fou 
economical to run one face of the con 
partition straight through, making the offs 
solid to hollow all on the side where they 
objectionable. These offsets should be 
by corner bead. Such single offsetting is 5 
to an attempt to centre the hollow on 
partition, both because the appearance 
and because twice as much corner bead | 
where the partition is centred. 
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Section No. III Part “H” 


Installation of Piping and Plumbing Fixtures 


ovisions for Piping—Pipe Chases Recom- 


Pr 
mended : ; 
Navith the exception of the small supply pipes 


~metimes used for shower bath installation it is 
ae mended that no provision be made for instal- 
recom a exceeding 1-inch outside diameter in 
aM solid partitions. Piping up to 1/4 inch in 
nutside diameter can be installed in 214%-inch solid 


rtitions. . . 

It is, however, much easier and more satisfactory 
to plan the piping diagram so as to use pipe chases 
from basement to roof and arrange the fixtures so 
that they are contiguous to them and, take up the 
minimum space. This is arranged without difficulty 
in the average building by furring out a chase from 
the column fireproofing and placing office lavatories 
adjacent to these ‘‘wet’’ columns. This method is 













it WITH PIPE CHASE 


used almost exclusively in office building construc- 
tion where solid partitions are extensively used 
(Fig. 95.) 


Where a pipe stack occurs, a hollow metal lath 
and plaster partition with two rows of channels 
should be used. These can be separated any dis- 
tance to take care of ventilating stacks, and access 
panels are easily built into them so that the plumb- 
ing can be easily reached. The hollow type of 
partition is also used very largely between bath- 
rooms in apartments and hotels where masonry 
partitions are used elsewhere in the structure as 
the blocks do not lend themselves to cutting around 
the piping without great expense and difficulty, and 
otherwise occupy much valuable space. For sound- 
proof double partitions between bathrooms, addi- 
tional sound insulation to prevent sounds of flushing 
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toilets from annoying occupants of adjoining apart- Matching boards, thick enough to be flug 
ments, is obtained by felt pads wrapped around the finish coat of plaster, are nailed on eg 
pipes where they enter, and inside of, partitions. of the partition to the 1 x 4. This gives 
(Fig. 95-C). wooden support firmly anchored to the sf 
Holes are drilled through these boards 
Devices for Attachment of Fixtures to Parti- anchor bolts used to secure the back-to-b 
tions: tures. See Fig. 95B, page 85. 
: Waste pipes, vents, etc., for fixtures ¢ 
Plumbing fixtures, heavy as they are, may be partitions should be carried in pipe chases 
attached to the solid partition with assurance of viously described, or pipes may be run 
satisfactory installation if the details described the floor and left entirely or partially expe 
herein are followed. 


: ; Attachment of Fixtures to Hollow and 
One-Side Installations: Partitions: 


Lavatories, sinks or similar fixtures hung on solid Where hollow partitions are used, instal 
partitions without the balancing effect of a similar simplified. A 1 x 6 board is cut bety 
fixture on the opposite side of the partition may be channels and the fixture is carried either 
attached by standard hangers screwed to a 1 x 4 on this board or on another strip nailed te 
of the desired length cut between and nailed to the with the plaster, Fig. 95-C, Page 85. 
studs if on the channel side, or a strip ground wired 
to the studs if on the lath side of the partition. Installation of Bath Tubs: 

(Fig. 95-A). In the case of built-in bath tubs metal ] 

The less bulky and economical wal! supported partitions should always be laid out so 
type of lavatory is advantageously used. These will set close to the lath, instead of the 
lavatories occupy minimum space and expedite side of the partition. When so built, th 
construction as they leave the entire floor clear of the partition below the top of the 
and facilitate laying of terrazzo and other floor which, therefore, is inaccessible from thel 
construction. The advantages to housekeeping are side, can be plastered the full 2-inch 
marked. Further, there is no possibility of the from the channel side and thus preve 
construction breaking down or pulling away from transmission. 
the wall regardless of the load applied on the basin. If the tub is to be tiled in, it may be 

with dwarf studs of steel or umber and 
Back-to-Back Installations: lath stapled or wired on to the studs, I 
coat of plaster run on, and then the bed 


In the back-to-back installation of kitchen sinks, and the tile applied by the tile setter. 


lavatories, toilets and similar fixtures, a 1 x 4 board 
is cut between the channels on either side and held 
by nails driven through the webs of the studs. 
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ig. 97—Hollow Metal Lath Partition Used for Conceal- 
ment of Service Piping. 
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ig. 99—Adjustable Sanitary Fixtures for Wall-Hung 
Closets for all types of Metal Lath Partitions. 


liscellaneous Plumbing and Heating Equip- 
vent Details: 

sdicine Cabinets, Soap Holders, Towel 
ks, Grab Rails: 


ledicine cabinets of the projecting type are 
ached to solid partitions by strews into wood 
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grounds. In the hollow or double partitions either 
the projecting or recessed type is used, the latter 
being installed by screws or nails to headers cut 
between nearest channel studs. A new type of 
electrified bathroom cabinet is adapted for use with 
the hollow type of metal lath partitions. 


For the solid partitions there are now available 
soap holder, towel rack and other bathroom fixtures 
of the projecting or semi-recess type made of 
vitreous china. They are embedded in the two 
inches of plaster without being visible on the other 
side. These and other devices are also available 
for hollow and double partitions. 


Closet Attachment: 


Wall hung closets are entirely practical with 
concealed adjustable sanitary fixtures (Fig. 99), 
which carry the load independently of the wall. 


Attachment of Radiators to Partitions: 


In places where space is a premium it is some- 
times necessary to hang radiators on to walls above 
the floor level. For these places a suitable hanger 
for bolting to the channels should be used. 


Access Panels: 


Access panels should be built into pipe chases to 
allow ready access to piping and emergency valves. 
The panel fits flush with the plaster and ts painted 
or papered to match the rest of the wall, Fig. 98, 
Page 86. The frame of this panel ts tied to the 
lath and furnishes an additional ground for the 
plasterer, while the panel door is held in the frame 
by two special bullet catches that permit opening 
the panel by prying out the door with a screw- 
driver, and replacing it with a gentle pressure of 
the hand. 


Shower Room Doors: 


A new type of shower-room door adapted for use 
with solid partitions is provided with a steel frame 
or buck which reinforces the construction around 
the opening and makes a watertight job. Fig. 100. 
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Section No. JII Part “J” 
Details of Wood Trim 


poor Jamb and Casing Details: 

- Insections of the country where the use of 2-inch 
nartitions is common, architects have developed 
, large number of satisfactory details for door 
casings, trim, borrowed light panels and other 
millwork used for this type of construction. The 
details now widely used are a considerable im- 
provement over those used fifteen or twenty years 
ago. = 8 = e ° 

Two-inch metal lath partition millwork with its 
narrower buck and jamb departs in some respects 
from that commonly employed in block and tile 
artitions. It is for this reason described at some 
length here so that architects can properly design 
this important detail. 

Many architects rate the appearance of a parti- 
tion above utilitarian needs. To give the 2-inch 
partition the appearance of stability which its 
rigidity and manner of construction rightfully en- 
titles it to, types of door casings are shown, which 
" experience has shown, satisfy this requisite. It is 


_ also important to devise trim that will provide — 


amply for adjustment to permit doors to hang and 
close properly and in general give a clean-cut job. 
Of course trim cannot be expected to hide bucks 
which are not built for it. Finally, the detail of 
the trim should be such that it will not open up 
Or warp and interfere with the privacy of the 
Occupants of rooms, or show disfiguring plaster 
_ cracks around doors. 


Four Rules for Detailing Wood Trim Around 
Doors: 


To satisfy these requirements the following 
general principles are recommended after a study 
onstruction details and comparison of dura- 


in lan appearance of hundreds of door openings 
shallow partitions: 


the? The door buck should be firmly secured to 
». OOF and a channel continuous from floor to 


4 previded on the partition side of bucks on 
fach side of the door opening. 


ae Her jambs should be made as much wider 
and w ee ress, of the partition as practicable, 
Provide 7 possible be of one piece in order to 
3) Tr ~ Maximum resistance against impact. 

Will fq mM around doors should be such that it 


Plaster ver the joint between the buck and the 
not less than one inch. 


Which amb or casing details should be employed 
 Stabilit assure the necessary appearance of 


Ww 
Y where this is desirable. 


Specially Recommended Buck and Trim 
Details: 

Combined Buck and Jamb Offers Satisfactory 
Detail: 


One of the most satisfactory details yet devised 
consists of only two parts, Fig. 101, Page 90, and 
is in reality buck and jamb combined. It comes 
to the job assembled and is erected before any 
plaster is applied. A piece ‘‘B” exactly two tnches 
wide is rabbetted into the back of the frame or 
jamb piece “A,” and thus provides a ground for 
the plasterer to work to. Members of the jamb 
and head are lapped alternately so as to make it 
almost impossible for joints to open up. Exposed 
surfaces are temporarily protected by stripping to 
about shoulder height to prevent damage by work- 
men. After the plastering is done casing or trim 
is mit‘red and cut on the job to fit. 


Among the other advantages of this buck are 
the following: 


(1) It can be economically produced as the main 
portion is cut out of a single 2 x 4 piece. (In most 
other details 3 separate pieces are needed entailing 
much more mill cost, and carpenter labour.) (2) 
The jamb offers a solid 3-inch width to resist 
impact due to slamming doors. (3) As the door 
stop is an integral part of the jamb there is no 
possibility of a stop coming apart or warping to 
afford a view into the room from the corridor. 
(4) There is a minimum amount of labour in the 
application of the trim and this is the only finished 
carpentry work which is required as all the rest of 
the frame and trim has been provided in original 
erection. This eliminates at least half of the car- 
pentry labour in the total erection cost of the bucks, 
jamb and trim as compared with ordinary con- 
struction. (5) The entire width of the trim is only 
about two-thirds of the width of ordinary casing, 
a feature which is desired by many architects 
because of the better appearance of the door open- 
ing when narrow trim is used. (6) The casing or 
trim and in fact the mouldings of the frame itself 
can be altered to suit any architect’s ideas so that 
a much more ornate effect can be had if desired. 


Another Developed Detail: 


Jamb construction shown in Figs. 102 and 103, 
Page 90, combine stability, ease of erection and low 
cost and are being extensively used. The secret of 
their strength is in the extra wide jamb which also 
accommodates 134-inch doors. Fig. 103 is particu- 
larly desirable because the casing grips the edges 























i METAL LATH HANDBOOK 
mh | 
| 
>. of the jamb so that buck, jamb and trim form a the jamb ‘“‘A”’ and the rabbeting, the constrt 
single unit of great strength. acts as a unit to resist heavy impacts from 
| ming doors. The back band trim also cove 
| : ; ; joint between plaster and buck by a wide m, 
I}! Sturdy Construction Devised: thus hiding shrinkage of the wood in the £ 
| | Especially sturdy also is the detail of Fig. 106. Cracks cannot open up around the doors @ 
! | A solid piece of oak, 1 inch by 4 inches, was used stop is also rabbeted into the jamb. The sg 
} for the door jambs and into it were rabbeted the appearance of the construction around the 


| casings ‘‘B” and “C.”” With the great width of openings is illustrated in Fig. 111, Page 91. 


































































‘it 
Re | CHAMFER PERMITS 
|| DRAWING TRIM TIGHT aa 
a | AGAINST BUCK 
il enya 
Le 
| : 
Foria rid 
a ZEN gga 
| J Sete ZF if 
i : PE oe/ | 
| * Ke / 
| ; ae 
eae? I 
; ary " a 4 
i} 2° Sow Meta. atu & PLASTER eon i N 
| 
Fig. 102 ZA 
I 
j | 
| | He. 33 
PRE TIES AT | CHANNEL NEAQEST TO 
ae BUCK To BE WELL 
| ANCHORED INTO FLoow 
& CEILING GROUNDS 
. METAL LATH 















3 MARBLE WAIN- A\U7/ 
SCOTING AND [B 
BASE 














Sa 
“WOOD PLINTH CASINGTY 





AT 
LEAST I'BY TRIM— 









ee oN eo SICA ud Ts ei : 
OGLE re y ag . oes Eee BETWEEN WW 


Fig. 104 








THIS PIECE 
PUT ON AT MILL 





SET CHANNELS 








L i 
| : f DIRECTLY INTO §f 
MASONRY FOR [f 
PERMANENT 
i 








~ 
mL 


DOT TED- INDICATES CONSTRUCTION 
AT DOOES ONLY-5g BETWEEN DOOR 
AN 







D THRESHOLD’IN TOILETS 


Fig. 104A 









aie 2a Per ee j 
—— . PIECES{t@ PUTON AT MILL 
a q 











ge 







NOT RECOMMENDED 
FoR FIRST CLASS WORK 





NOT RECOMMENDED 
FOR FIRST CLASS WORK 


Fig. 109 

















Fig. 108 








Figs. 101 to 106A incl.—IlMustrate Recommended Wood Door Buck and Trim Details for Solid Par i 
Figs. 108 to 109A incl. are not recommended for first-class work. (See text). 






(90 ) 





—_—_—_ 


——"—S— 


Other Office Building Door Casing Details: 


Details shown in Fig. 104 illustrate a wide casing 
-, which a mould instead of a backband casing is 
ras to give the necessary width to the jamb. This 
jg especially suitable where a marble wainscoting 
js used as detailed in Fig. 104-A. The performance 
of this construction as shown by critical examina- 
tion has been highly satisfactory. 


Simple Door Casing Used in Hospitals and 


Dormitories: 

The detail in Fig. 105 has been used again and 
again. Note that one part of the casing is rabbeted 
into the wide and sturdy jamb, these two pieces 
being put together at the mill. This simplifies 
erection and also provides ample adjustment for 
any variation in the bucks and for convenience in 
plumbing up. This detail with its wide rigid jamb 
is recommended. 


Comments on Other Buck and Trim Details: 


Any of the details shown in the foregoing can be 
used with assurance of complete satisfaction in 
first class work. However, ini the belief that archi- 
tects who prefer to make their own details will also 
be interested in criticisms of details which have not 
been found wholly satisfactory, some of these are 
described in this article. Furthermore, where low 
first cost is most important or where more or less 
temporary construction is permissible some of these 
details may be found desirable. 

One of the simplest forms of buck and trim that 
i$ Satisfactory where cost rather than appearance 
iS the first consideration, is shown in Fig. 108, 
rage 90. However, it is not recommended for 


rst class work because the narrow jamb does not 
Provide desirable stiffness. 


Kitchen & Service 
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folice 42! Wood Buck and Trim Details for 
€tal Lath and Plaster Partition. 


(91) 


METAL LATH PARTITIONS—WOOD TRIM 





| 
| 
| 
| 





Fig. 111—Jamb and Trim Detail of Fig. 136. 


The jamb shown in Fig. 109, Page 90, although 
more rigid because of its one-piece jamb than that 
in Fig. 108, is not suited to accommodate irregu- 
larities in the door buck so that variations in pro- 
jection of jamb beyond casing at A and B will 
undoubtedly occur. Another objection to using 
this detail is that the casing is not rabbeted to the 
jamb, or vice versa, and may permit objectionable 
cracks to open up due to warping or shrinkage. The 
jambdetail of Fig. 109A, Page 90, is somewhat better 
appearing than Figs. 108 and 109 because of the 
back band trim, but it is not satisfactory because 
screws for the door hinges will not strike solid 
wood but will enter the joint between jamb and 
casing. Furthermore, the width of jamb is not 
great enough for the necessary rigidity to prevent 
plaster cracks. 


Wood Trim for Hollow and Double Partitions: 


No special mention need be made relative to 
wood jamb and casing details for hollow metal lath 
partitions as any type used for masonry partitions 
may be readily adapted for this purpose. A typical 
detail is shown in Fig. 110. Many of those de- 
scribed for solid partitions also may be used for 
hollow partitions merely by increasing the size of 
the jamb and buck. 
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Fig. 112—Baseboard and Carpet 
Strip Detail. 


Fig. 113—(Left) Baseboard and Carpet 
Strip Detail. 
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Fig. 114—Carpet Strip an 
Anchor. 


(Right) Modification of Fig. 112 Combin- 
ing Wood Buck and Carpet Strips. 


Doors are seldom constructed in soundproof 
double partitions, but where this is done and maxi- 
mum sound insulation is desired, the double buck 
and insulated casing illustrated in Sound Trans- 
mission is recommended. 


Miscellaneous Wood Trim, Baseboard, and 
Carpet-Strip Details: 


Wood panel strips are attached without grounds 
direct to solid partitions by dovetail toe-nailing 
from opposite edges of the molding and will not 
come loose. For heavy panelling, wood grounds 
are recommended. 


A recent change in construction practice has 
eliminated wood finished floors in many office 
buildings and hotels, in corridors of apartment 
buildings and many other occupancies. In their 


place all-over carpeting is applied on padd 
directly on the finished cement floors. 1 
introduced a new problem—that of pI 
anchorage for the edges of the carpets so th 
will lay flat and snug and permit of ready t 
for cleaning. 


A cheap method where a 2 x 2-inch floor 
used is to nail a small strip of sheet metal 
underside before laying, and then securing 
the concrete by means of hardened mason 
The modification shown at the right of F 
in which the carpet strip and the floor buc 
one piece and grooved on the underside to 
warping, is cheaper to install than the thre 
shown jn Fig. 112. 


A baseboard and carpet strip detail is sl 
the left half detail of Fig. 113. Carpet str 
metal anchors are shown in Fig. 114. 
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Section No. III Part “K”’ 


Metal Trim, Metal Bucks and Door Frames 


Improved machinery and increased volume of 
yction together with simplified erection (be- 
Joyse hinges, locks and stops are factory-located 
and assembled), have reduced cost of metal trim 
© shat in many instances it is less expensive, 
erected, than many types of _ wood trim. It 1s 
snecially favou red wherever sanitation, fireproofness 
ond appearance are important requisites. 


- 


Wetal Lath Partitions Particularly Suited for 
‘Use with Metal Trim: 


There is a peculiar advantage in the use of metal 
‘nm and frames with metal lath partitions. This, 
because both the trim and the back-bone of the 

rtition—the studs and lath—are all of steel. 
Thus the two supplement and reinforce each other 
‘to make the whole virtually a unitary steel-rein- 
forced partition as contrasted with the dissimilar 
‘combination which results when metal trim is used 
with other partition materials. When bucks also 
are of metal, the construction is entirely of fire 

) resistive, rigid, non-warping and non-swelling ma- 
terials and is the last word in permanent partition 
construction. 


| Types of Metal Trim and Bucks: 


Metal bucks, frames and trim are of several 
types, depending on whether they are factory- 
assembled and sent to the job ready for erection, 
o& whether they are made up of several independent 
lembers sent ‘‘knocked-down”’ for assembly after 
émval at the building. Frames are classified as 
~ 2 combination buck and jamb, or rough buck 
2 nish jamb—and with or without casing. 


- . addition to the casing or trim which comes as 
nthe sta! part of the construction, there are two 
nel types: that which is sprung on, and another 

vith < screwed on to the frame. When combined 

ith m the hollow bucks are frequently filled 

Mester, for greater rigidity. When separate 
© Irame, the bucks may be either solid or 
and either metal or wood. 







holloy, 







rn 


| ~ealed Type of Metal Buck Now Available: 


A 
ew type of metal buck, Figs. 117-A and B, 
Mtinne pevlally designed for use with metal lath 


; 
oi Shas already been described. 


W senda, cnables the architect to use any type 
ender casiy, \¢ th trim, but is constructed so that 
Pp with sh as narrow as 14% inches, can be 
lect = © assurance of satisfactory archi- 

and stability, together with mini- 
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mum cost. The buck is so designed that in itself 
it provides all the rigidity and resistance against 
lateral shocks and vibrations which are customarily 
supplied by much thicker constructions. 


Flush Type Unfilled Combined Buck Jamb 
and Trim: 


In the flush type of combined buck and jamb 
construction, Fig. 118, Page 94, a 12-gauge channel 
forms bucks and frames. Head and jamb are shop 
welded or riveted to it, thus forming a unit com- 
plete with all necessary hardware, ready, after 
being set and plastered around, for the hanging of 
the door. Details of anchorage to nearest stud 
(here shown as a %-inch angle), and to floor and 
ceiling, and the use of this type of construction in 
typical partitions both full and partial height, with 
and without glass panels and transom over doors, 
are illustrated. This type of finish is advantage- 
ously used in schools, hospitals and institutional 
buildings. 


Semi-Flush Jamb and Trim: 


Somewhat more ornate is the factory built com- 
bination of buck, jamb and casing shown in Fig. 
119, Page 94. Note that it is secured by screws at 
approximate 24-inch centres to the continuous 
114-inch tee (or channel stud) extending from floor 
to ceiling and supplied by the lathing contractor. 
The flare and additional width of the construction 
at the point where it is attached to the tee makes 
it possible to build a 134-inch door in the 2-inch 
partition, and at the same time adds considerably 
to the rigid appearance and also supplies greater 
resistance to impact of closing doors. 
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Fig. 115—Detail of Kalamein Trim for Hollow Metal 
Lath Partitions. 
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Figs. 117 to 123 incl—Recommended Metal Door Buck and Trim Details for 2-inch Solid Metal Lat 
Partitions. (See text). 
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In Figs. 116, 118 and 119 the trim, if any, and 


uck and frame are all in place during the course 
of plastering. 


cnfilled Buck with Clipped or Screwed-On 
sing and Frame: 


more attractive appearance is desired, 
a. casings, Fig. 120, Page 94, and the 
Bh the a Casings, Fig. 123, are recommended. 
‘tie a the frame also is separate from the 
Ate: t 1s sent to the job “‘knocked-down.”' 
t buck eution is plastered, the frame is screwed 
te,’ € Casing or trim being in turn sprung-on 
cm €d to the frame. The trim is thus less apt 

marred during the course of construction. 


. ae, that the detached type of casing has two 


MEE Sern advantages over the type described 
he buck flush jamb and trim. In the first place 
ter . fan be made sturdier because it is hidden 
und foe a the second place, the buck acts as a 
® case of i plasterer. This is not feasible in 
steting j< € flared construction of Fig. 118 and 

x herefore done at a slight disadvantage 


With Figs. 120 and 123, Page 94. 
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Fig. 124—Metal Buck and Trim Ready for Plastering 
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Grouted or Filled Combined Buck, Jamb and 
Casing: 


A recent development in metal trim construction 
for solid metal lath and plaster partitions is shown 
in Fig. 121. This detail differs from those which 
have been previously described in that the neces- 
sary rigidity is obtained by grouting or plastering 
the hollow space in the combination frame and 
trim, during the course of plastering the wall, right 
around the usual channel studs which run from 
floor to ceiling on each side of the opening. The 
construction around the doors is thus in fact a unit 
with the partition construction proper. In this 
particular design a knock-down anchor secured to 
the frame is arranged to slip around both the 
nearest and the second channel studs away from 
the opening, thus making for very substantial con- 
struction. Another good design of grouted-in and 
anchored buck and jamb is illustrated in Fig. 122, 
Page 94. 


Metal Trim for Hollow and Double Metal Lath 
Partitions: 


The greater width and rigidity of jamb of the 
hollow partition as compared with the 2-inch solid 












_= i “ 











partition simplifies anchorage to floor and ceiling 
and permits of considerably greater leeway in design 
of trim. 


Any of the combined or separate buck, jamb and 
trim details ordinarily used with masonry block 
construction may be used with hollow metal lath 
partitions, with this important advantage: It 1s 
much easier to erect and tie the bucks to the channel 
studs by wire ties or ordinary stove bolts than to 
secure them to masonry with the special anchors 
required. 


Figs 126 and 127 show type of frame with a 
plaster bead. This is especially adapted for use 
where a plain architrave is wanted, as in hospitals, 
schools, etc. The other detail is that of a combina- 
tion frame minus buck with clipped-on ornamental 
casing. Fig. 128 shows a standard type of knocked- 
down frame, with separate rough buck made of 
4-inch hot or cold rolled channel jamb, and screwed- 
oncasing. Kalamein trim alsois widely used on metal 
lath partitions of all types (Fig. 128). 


These are only a few of the many types of wood 
and metal buck and trim construction which, over 
a long period of years, architects have specified and 
successfully used on metal lath partitions. They 
are furnished by leading manufacturers. 


Although openings for doors are seldom placed in 
soundproof double partitions, it is entirely feasible 
to make them resistive to the passage of sound by 
employing the insulating pads and separate jamb, 
frame and trim construction iJlustrated in Fig. 135, 
Page 126. 
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Figs. 126-127-128—Metal Trim for Hollow Metal Lath and Plaster Partitions. 
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Miscellaneous Metal Trim: 


Not only metal casing, but base (Fig. 125), ¢ 
scribes, wire and miscellaneous moulding ¢ 
shapes, sizes and description are easily appli 
metal lath partitions. They are produced 
large number of manufacturers. 






























Fig. 125—Application of Metal Base to Solid Part 
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Section No. IV 
Metal Lath for Stucco 












“The use of stucco or plaster dates back to the for openings where siding is used are applicable to 
> of the early Egyptians, Greeks and Romans stucco. Wood studs should not be less than the 
~ 4 examples of this early work remain to this day. standard two by fours spaced not over 16 inches 
Tre old Roman stucco had many of the properties on centres and resting on a sill bolted to foundation 
* modern Portland cement but lacked its depend- wall. Adequate bracing should be installed midway 
sje uniformity under all conditions. between storey heights together with diagonal brac- 
‘Stucco is Portland cement plaster commonly ing at all corners of each storey. 


“aj jn conjunction with expanded metal lath to 
ish the exterior walls of residences and other 
mes of buildings. Composed of Portland cement, 


Over this frame the sheathing laid horizontally 
is securely nailed at each stud, provision being 
| made to fire stop between studs at their juncture 
nd and a small amount of hydrated lime, when between floor and ceiling joists. This fire-stopping 
‘xed with sufficient water to produce a workable may consist of basket shaped metal lath fitted 


ixture, forms a wall which hardens into a stone- between studs, plastered and filled with incom- 
ke mass—in reality a concrete slab reinforced bustible ‘material. 


nth expanded metal lath. 

Cement stucco is applied without forms and if 
he specifications shown on page 25 are followed 
ill result in an attractive permanent wall which 
Wl add strength and durability to the structure. 
No r exterior finish can produce as great a : : : 
7 ey 4 Peture and estas, without he aed _ For insulating use a substantial waterproof build- 
ee. be finished to Warrlonize with ing paper, quilting felt or other waterproofed form 


Metal flashing at water tables, over all door and 
window openings, wherever projecting wood trim 
occurs and at all horizontal courses and elsewhere 
where water might get behind stucco should be 
carefully done before lathing is started. 























y architectural treatment or to blend with any of insulation laid horizontally and commencing at 
ndscape and many particularly fine results have the bottom so the upper strips lap over the lower 
mn obtained by combining it with brick and ones at least two inches. 

one. The metal lath consisting of expanded metal lath, 
Colours can be obtained by using coloured sand or self-furring lath or rib lath is then applied. When 
arble chips in the finish coat or for the more expanded metal lath is used it is attached with 
nounced shades by the use of mineral colouring self-furring nails to hold the lath away from the 
gments in the final coat. sheathing and thereby provide space back of the 
Stucco on expanded metal lath will be crack- lath for the stucco to form a key and surround the 
bol and fireproof. Moisture or extremes of tem- lath. The lath should be applied with the long 
mature do not affect the metal lath. dimension of the sheet across the supports and with 


the ribs of self-furring and rib lath against the 
sheathing. Application of the lath should com- 
mence at the top right-hand corner, one stud away 
from the corner, bending sheets around the angle 
so that no joints will occur at corners. Where self- 
furring or rib lath is used, however, the lathing may 


Ud frame or brick structures may be modernized 
m their values decidedly increased at a very 
Hoe cost. “‘Overcoating,’”’ as this process is 
soy ensists of covering the outside walls with 
‘tal lath and stuccoing. Buildings treated in this 


‘ae 2" hardly be distinguished from a new 












pe Sens ; start at corners and Cornerite should be applied at 
eee the overcoating insulates the interior all angles 1 

ee temes of heat and cold as the stucco has — 

Seems, Joints or crevices. Typical details of stucco on metal lath over 
a sheathing are shown on the succeeding page, Fig. 
5 Construction cia 


ole 
“! . 


lath and st y Vv 
» FE ucco ma be used Over any 
~~ of | e e 


be arc, tuds and sheathing or the sheathing In back plastered metal lath and stucco con- 


“(oa ‘tf which case the stucco is back struction the preparation of the frame of the struc- 
he i en the studs. ture is the same as when sheathing is used except 
MY Use Bit and stucco over sheathing is com- that the sheathing is omitted. The insulation is 
ing of w Bcential construction. No special imposed between interior and exterior face of studs 
ais is required and the same details after the stucco has been applied. 
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CORNER TYPICAL DETAILS 
SECTION BACK PLASTERED STUCCO 


Fig. 129—Stucco Details 
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after the scratch coat of stucco applied to ex- 
"face of lath has set, the back plastered coat 
er aniied, working the mortar well between the 
oy Pid face of studs and thoroughly imbedding 


Concrete stucco is not like other stucco and 
ghould not be confused with less permanent ma- 
terials. It is not injured by water. It grows 
‘gronger and harder with age. 7 | 

Just as concrete sometimes utilizes a steel rein- 
forcement, SO” architects and engineers have found 
that concrete stucco applied on wood frame build- 
sags is better enabled to withstand the elements if 
inforced with a metal lath base. 


Therefore when houses are covered with Portland 
cement stucco reinforced with metal lath they are 
protected by a blanket of reinforced concrete. 


| Portland cement stucco gives new character to 
old buildings. It is the one material that fits 
appropriately on the bungalow as well as the mansion. 
Houses refinished with real concrete stucco will be 
free from future expense for repairs and mainten- 
ance. 

Stucco modernizing is particularly adaptable to 
od frame buildings. The old siding or shingles 
should be carefully examined and any loose ones 
renailed or new ones installed if necessary. Where 
‘as much as fifteen per cent. of the old shingles or 
‘siding must be replaced, it is recommended that 
all of the siding or shingles be removed down to the 
sheathing. When all of the old siding or shingles 
have been left on the building it will be necessary 
fo extend window and door caps, casings and sills 
4 well as all belt courses, etc., to provide for the 
added thickness of the stucco. The extensions 
‘should be designed to project at least one inch 
‘teyond the finished new stucco. Metal flashing 
ould be installed over all openings at belt courses 
and elsewhere where water might get behind stucco. 


If flat expanded metal lath is used it will be 
qssaty to apply furring over the old siding or 
slingles to oo space for the stucco to form a 
™Y back of lath. It is recommended that metal 
‘ ie less than 14-inch diameter be used. The 
the . self-furring lath or rib lath will eliminate 
a of furring rods as the ribs of the lath are 
reau; &8ainst the old work and thus provide the 
ed space back of lath. 


“Bonry Walls: 


ms om. masonry, where practicable, the old 
Y de Sills or belt courses should be extended 
Whores. © Masonry nails into the joints or into 
Mails... “aching metal lath reinforcing to the 
ails or alal ing concrete into forms built around 

Y applying the concrete with a trowel. 
q 


- 
- 
g 
- 
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the back of lath. The succeeding coats of stucco 
on exterior face of wall are then applied. 

On the preceding page, Fig. 129, is shown typical 
details of back plastered metal lath and stucco. 


REMODELLING AND MODERNIZING 


Where it is not practical to extend the sills in this 
manner they should be covered with a heavy metal 
flashing extending under wood sill and projecting 
at least one inch beyond the face of new stucco. 

Where the old wall is porous, damp-proofing 
paint should be applied. Water-proof building 
paper may be used if mortar joints are easily driven 
into. 

Self-furring lath or rib lath can be applied directly 
over the old masonry by using large head nails 
driven into the mortar joints. Flat expanded metal 
lath, however, will require furring strips consisting 
of 14-inch diameter metal rods or 34-inch hot or 
cold rolled channels spaced not more than 12 inches 
on centres and running vertically the entire height 
of wajl. These furring strips may be attached to 
the wall by driving nails into mortar joints at 
intervals not to exceed 4 feet and wiring the furring 
to these nails. Care should be taken that space of 
about % inch is left between furring and old 
masonry to permit wiring of metal lath to furring 

The metal lath is applied in the usual manner, 
commencing at the top right corner of building 
with the long dimension of the sheet across the 
supports and the ribs of self-furring and rib lath 
against the old wall. 


Quantities of Materials for Stucco: 


The following table shows the quantities cf Port- 
land cement and sand required for 100 square feet 
of surface in several proportions of mix and thick- 
ness of stucco: 


TABLE NO. 4 


Mixture Mixture Mixture Mixture 
Thick- 1:1 2 :2% 1:3 


ness 
of |Cement| Sand | Cement) Sand | Cement: Sand | Cement! Sand 
Stucco| Sacks (Cu. Yds.| Sacks |Cu. Yds.| Sacks {Cu. Yds.| Sacks (Cu. Yds. 

















ty y BY 0.08 1.5 0.11 1.3 0.12 1.1 13 
sy 30 0.11 2.0 0.15 1.7 0 16 15 0.17 
% 4.5 0.16 2.9 0 22 2.5 0. 23 22 0.25 
1 8 0 0 22 3.9 0.29 3.3 0.31 3.0 0 33 
14 75 0.27 49 0 36 42 0 39 3.7 0 41 
1% 90 0.33 59 0 43 5.1 0.47 4.5 0.50 
1% | 105 0 39 6 9 0 50 6.0 0 56 §.4 0 60 
2 12.0 0.45 7.9 0.58 6.9 0.64 6.2 0 68 








If hydrated lime is used it should be added in 
amounts of from 5 to 10 per cent. by weight of 
cement. 

Hair ts used in the scratch coat only in amounts 
of ¥g bushel to one sack of cement. 

These figures may vary 10 per cent. in either 
direction due to the character of the sand. No 
allowance is made for waste. 
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Colouring for Stucco: 


A wide variety of beautiful stucco colour tones 
that are adaptable for practically any use with the 
proper mixtures have been tabulated. Depth of 
the shade produced by mineral colours can be secured 
only by mixing the materials for a longer time than 
would be required in work in which colour is not 
used. 


Magnesium fluosilicate has also been used with 
effectiveness in setting the colours in stucco. 


Red oxides of iron produce the most durable red 
tints. Venetian red should be avoided as it tends 
to run and fade. Manganese oxide is probably the 
best material for black although a high grade of 
carbon black or lampblack is generally satisfactory. 
Carbon black is light and requires very thorough 
mixing. Common lampblack should not be used. 


TABLE NO. 5 


Pounds of Cok 
Colour desired on Commercial Required f 
Finished Stucco Names of Colours | each Bag Ce, 




















Light 
Shade 
Grays, blue-black and|| Germantown lamp- 
black black* ly 
Carbon black ky 
|Black oxide of 
manganese . 1 
Blue shade Ultramarine 5 
Brownish red to Red oxide of iron 5 
dull brick red Mineral turkey red 5 
Red sandstone to 
purplish red Indian red 5 
Brown to reddish Metallic brown 
brown (oxide) 5 
Buff, colonial tint Yellow ochre** 5 
and yellow Yellow oxide 5 
Green Chromium oxide 6 


Greenish blue 
ultramarine 


* Only first quality lampblack should be used. Carbon blae 
and requires very thorough mixing. 


** Should contain not less than 15 per cent of the oxide. 
For black use-11 lbs. black oxide of manganese for each bag. 


Fig. 130—Before and After Modernizing. 
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Plate No. 4—Stucco Homes of Beauty. 
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Section No. V 


Comparative Costs of Partitions 


Jmportance of Costs: 

Cost is recognized as the second most important 
factor in the selection of types of partitions for a 
large majority of all classes of structures and 
occupancy. 

Sight should not be lost, however, of the fact 
that space saving, discussed in Section III, Part B, 
is also a cost factor in that it affects the amount 
of construction necessary to produce a unit of 
usable floor area; so that space saving and cost 
should be considered as complementary factors. 


Definition of Costs: 


Partition cost, discussed in this section, is the 
total first cost to the owner of any tyne of partition 
construction. 


This cost in detail is the sum of those portions of 
the plastering, lathing or masonry, carpentry and 
millwork contracts which apply to the partitions, 
together with those items of general building cost 
which are dependent on or affected by the type of 
partition employed and which as they are increased 
when one type of partition is employed, or de- 
“Greased by another type may be rightfully added 
lo or subtracted from the plastering, lathing and 
other items in order to arrive at a proper total cost. 
























‘Costs Differ with Geographical Location, 
eight Rates, Contractor’s Experience, etc.: 


| The cost per square foot of partitions of identical 
— ection varies with geographical locations 
wm Gifference in specifications and construction 
sea es Which have been developed independently, 
a Fe nation in cost of materials which depends 
> Treight rates. 
a. harity with a type of construction enables 
po tect to specify the most economical and 
aes details. Similarly, experienced con- 
mpli 4 journeymen develop methods by which 
y erection and reduce construction costs. 


Th. Vary with Job Conditions, etc.: 
2 menace Tanges to be discussed herein are based 
He ty ire information on specific jobs. They 
Mere and + oes NO partition cost holds true every- 
Meet hee 's no assurance that any contractor 
Ie many f Prices on any specific building due 
eos: 222°trs such as size of job, etc., which 
j he same Eartitions of identical construction. 
ered 4. ee no actual cost figures can be 
Clectivg pplying to all parts of the country 
ra tive dig er long periods. However, the 

~~ €rence in average costs as analyzed 
I 


here will probably be reasonably accurate for a 
period of years. 


New Methods of Erection Assure Minimum 
Cost; Ample Supply of Skilled Men Available: 


With the general adoption recently, by union 
mechanics, of labour saving methods, costs of solid 
metal lath partitions are being reduced especially 
in those cities in which high costs have hitherto 
prevailed. There is now an ample supply of 
thoroughly competent lathers and plasterers, and 
contractors can and do submit bids on the basis of 
expert workmanship. Architects and builders can 
specify solid metal lath partitions without fear of 
stoppage of work due to a lack of qualified men. 


Elements Entering Into Cost of Partitions: 


In order to simplify this discussion it is assumed 
that some certain type of commonly used trim and 
plaster finish or texture is desired. Therefore, the 
comparison will show the difference in costs neces- 
sary to obtain the desired appearance, etc., for each 
type of partition. Necessarily all cost items which 
are identical for all partitions will be eliminated 
and the comparison limited to only those items 
which differ. 


Cost of Partition Materials: 
97 Per Cent. of Weight of Materials in Two- 
Inch Partitions is Low Cost Sand and Plaster: 


Freight rate enters largely into cost of fabricated 
masonry units. Because of their weight they can- 
not be shipped long distances economically. In 
the case of clay tiles loss due to breakage is large. 
On the other hand, rates on gypsum and lime 
plaster, packaged or bulk, are uniformly low and 
the loss due to breakage is negligible. Plastering 
sand is so widely distributed that freight rates and 
prices are uniformly low. 


All partitions use some of these cheaper plastering 
materials, but none in such large degree as 2-inch 
solid metal lath partitions of which they constitute 
over 97% by weight. Hence with respect to cost 
of materials of construction metal lath partitions 
are most favourably situated. 


Wage Scales in Mason, Lathing and Plastering 
Trades: 


Present wage scales for mechanics in the mason, 
lathing and plastering trades vary throughout the 
country, but the difference in any particular locality 
between them is not large. However, their effici- 
ency varies with their familiarity with the con- 
struction under question and so labour costs per 
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square foot of partition may vary as much as 50% 
as between various parts of the country on the 
same wage scale. 


Price Range for Item I: 


Variations in both material and labour costs affect 
the price range as follows: 


The total prevailing cost for masonry partitions 
such as gypsum block, cinder block or clay tile 
3 to 4inches thick and including labour and material 
for erection, but exclusive of plastering, and inci- 
dental charges, is 15 to 27 cents a square foot or 
$1.35 to $2.16 per square yard. 


The total cost for solid metal lath partitions, 
labour and materials exclusive of plastering and 
incidental charges, ranges between 50 cents and 
$1.10 per yard. 


TABLE 6 


Analysis of Fireproof Partition Costs 


Quantities are for one Square Yard 
Both Sides of Partition 


Difference in 
Favor of 





Item Description Contractor 
No. 
1 Cost of Block and Tile 
delivered to job, plus 
labor and mortar for 
erection . Mason 
Cost of metal lath and| Lathing (Some- 


channels delivered to 





times in plas- 


job, plus cost labor and tering con- 


























erection materials. tract... 0... |s-2-555- $0.75 
Me ere sere a to the nearest masonry. ‘These cost extra ¢ 
Oe ae ee carpentry contractor charges extra for the 
Mie nee el eee eo UAE On the other hand, in metal lath pari 
masonry blocks and to| 7 ait securing of the nearest channel to the | 
co | lame ew eh ie ree already included in the lather’s contract. — 
SoC haes manate * * its Carpentry.....|.......- . 0.18? The total distributed saving for the lath pé 
ibacemeers Reinforcing) 5 « . Pa in anchors and labour is a little over 1 ce 
> ener . bam Ly eb a tee eee esel orenen Goce : . . . a 
a Chases. fod. Bstacks Mton Mason or Lath- yard for the hotel suite mentioned in the pr 
SO is) —— a es es ee ee heres arene 
-f at ot installation of wlecnes at and ah paragraph. 
electrical conduit, etc.. umbing. Gt |B Cee ee eaeere ee 3 
~@ | Patching grooves cut into] Lathing or (c) Grounds and Cost of Application: 
block or tile............ Plastering...j........ 0.025 
a eeores pe Ober dt a3 Standard specifications for gypsum bloe 
Nel, ee ee ee. sceligmt ......4... 20s. : < cl 
ean __ a a ions call for wood blocking the full thi 
3 Cost of Plastering........ Plastering..... $0.42 |...8.%.. the partition £® aie placed between abuttif 
4 Wood trim finish......... EU fey, fl $0.043 of block units and nailed to one of them, a 
5 | Dead load (Effect on cost | $0.00! and slow process. To these, wood strip” ; 
MUPPUEREPGEIIEC) . oe eles cece ee eee eee er eee ce | O12 are attached as a ground a plaster and 
Potal. ...5..-8. $0.43 $1.02 base for the trim. Again, in clay tile parte ic 
must be punched and wood plugs cut an 
1 Figures for gypsum block. the attachment of the strip grounds; 0 
ae ee ee ae ee metal plugs must be provided and_ imsé 
ance ravorin -i1nc ‘O eta a n aster: 1 
. as EAC ay Sauna bicep esulcents pee. mason contractors. But in 2-inch solid mi 
ey ee ee partitions the steel channels afford frequ 
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Comparing the block and tile with the meta) 
each ready for plastering, there is thus a ran, 
$1.35 to $2.16 for the former, and $0.50 to 
for the latter. The average difference, exclusj 
plastering and incidental items, in favour of ; 
lath is about 75 cents. (See Table 6). 





Incidental Construction Costs: 


(a) Lumber—Cost of Bucks: 


Two to three times as much lumber is req 
for rough door bucks for block partitions finj 
4% to 6% inches thick as is necessary for 3? 
solid metal lath partitions. If steel bucks are 
the same proportionate increase in materials 
good. At $50.00 per M, the saving on wood 
for each 3-foot opening using 2-inch solid part 
is 37 cents where the bucks for the block are 
Where the bucks are rabbeted (unnecessa 
metal lath), the saving is 45 to 50 cents per op 


For the average hotel suite of Fig. 62, Pa 
with approximately 56 square yards of par 
and 3 doors, the saving in favour of solid met 
partitions is 2 cents per yard. (Note that wi 
combined wood buck and trim, Fig. 101, Pa 
the saving is approximately $1.00 per open 
5144 cents per yard). 


(b) Anchorage for Bucks to Masonry E 
and to Floor: 


Both in masonry and in metal lath partit 
suitable anchor must be provided to atta 
buck to the top of the masonry floors. TE 
is substantially the same in both cases. H 
in addition to these there are, in block an 
metal anchors, usually specified under the 
‘‘miscellaneous iron, etc.’’, necessary to tie tt 
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aonvenient means for attachment of vertical wood 
plocks and strip grounds at any point in the par- 
tition. 

The average cost of wood grounds in place, in 
yinch metal lath partitions is 6c per foot of 
rounds. The cost for two grounds for the base 
and one ground for picture mould is therefore 18 
cents per ft. each side or 36 cents for both. For 
9 ft. high partitions this comes to 36 cents per 
square yard (figured both sides). For gypsum 
blocks and clay tile the installation costs are 8 cents 
and 9 cents per lineal foot or 48 and 54 cents per 
yard respectively (both sides). 


The saving in grounds in favour of the 2-inch solid 
partitions compared with gypsum block and clay 
tile is 12 and 18 cents per square yard respectively 
(both sides included). 


(d) Metal Lath Reinforcing Strips: 


To forestall plaster cracks around door openings 
in block and tile partitions strips of metal lath 
about 1 ft. wide are always used over the masonry. 
These strips are either short pieces set diagonally 
across top of opening at each side, or run from floor 
to ceiling with a separate strip horizontally across 
the top. This is an “‘extra’’ for the lathing con- 
tractor. Needless to say this item is never neces- 
sary for metal lath and channel partitions, as the 
ordinary construction methods used insure a two- 
way reinforcing which prevents disfiguring cracks. 


Assuming the extra to average 50 cents per 
Opening it will add 2.7 cents per yard to the cost 
of the block partition of the typical hotel suite. 


@ Chases and Stacks for Large Piping, Ducts, 
etc. : 


Where pipes and ducts exceed 114 inches and are 
less than 214 inches outside diameter, block and 
tile Partitions have an advantage as no furring is 
quired while either a pipe chase or hollow con- 
sttuction is required in the case of metal lath. No 
*xtfa expense occurs, however, in hotels and apart- 
‘ments where pipe stacks are required regardless of 
Pe of partition because of necessity of using pipes 
0™ 4 to 6 inches in diameter. The extra expense 
ml chases occurs in the case of solid partitions only 
ee where chases would otherwise not be 
“gwred in masonry partitions for the smaller pipe 
| oi already mentioned. This expense will not 
sola distributed, above 1 cent a yard, and is 
_ uted to a very few types of occupancy. 


: 


ee Pipes, ducts, etc., exceed 4 inches in 
them ter tis always expensive to try to conceal 
UF to Beene thick blocks for the entire partition, 
ten d a shallow masonry block chase around 
M the .: ®r to attempt to cut and fit blocks around 
, Piping. The blocks should be stopped either 


if 


. 
‘i 


side of the pipes and the opening covered with 
metal lath or a separate metal lath and channel 
pipe chase should be furred out from the block. 
Either method will save both erection cost and 
space. 


Where the solid metal lath partition is used, 
chases of this kind are built by furring out, at 
minimum expense. Where several pipes occur 
together a hollow metal lath partition can be built 
any size as a continuous pipe chase at less expense 
than any combination of masonry and lathing. 


Because of these varying conditions no definite 
cost advantage can be assigned to either masonry 
or lath partitions on this. 


. 


(f) Cost of Installation of Electrical Conduit, 
Piping, etc.: 


Any changes in location of outlets, etc., made 
before plastering, but after block or tile have been 
erected and fitted around existing conduits, etc., 
are accomplished with difficulty by the electrical 
contractor and at extra expense. In metal lath 
partitions, on the other hand, the electrician does 
no tedious chiselling and alterations and additions 
of outlets, etc., before plastering, can be made at 
minimum “‘extra’’ expense. Conduit is easily tied 
to lath and channels and just as readily cut loose 
and relocated. Although it is recognized that first 
installations in solid metal lath partitions require 
a little more time because conduits must be located 
somewhat more accurately than in thicker parti- 
tions, experience shows that speed is quickly picked 
up and subsequent installations made without diffi- 
culty. Furthermore, the complete line of new 
shallow electrical devices now available facilitate 
the installation of wiring circuits so that both for 
original installation as well as for changes the costs 
in new 2-inch metal lath partitions are hardly any, 
if any, greater than in thick partitions. 


Under the circumstances the probable maximum 
additional charge for electrical installation in metal 
lath partitions is 1 cent per yard. 


(¢) Extra for Patching Grooves Cut in Block 
and Tile: 


Grooves which have been cut in block or tile to 
house conduits must be filled with plaster or 
covered with metal lath so that the surface will be 
ready for the plasterer. The cost which will appear 
as an extra, in the lather’s or plasterer’s contract, 
will average about 25 cents for each electrical outlet. 
Two-inch metal lath partitions require no grooving 
and no patching. 


For the usual conduit runs (except in office 
buildings where they are provided for in wiring 
chases), this extra will add 21% cents per yard to 
the expense of using block partitions. 
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(h) Lintels Over Wide Openings in Partitions: RECAPITULATION 
It is generally found most economical to omit the Cost Saving of 59 to 77 Cents Per Yard ix 
lintel and blocks over openings in tile or Swen Favour of Metal Lath Partitions: i 
block partitions and cover the entire space wit S : : . 3 
Nr ee canning the figures in the table showing , 
metal lath and channels each side, in which case it andiindirect costs which may be creda 


is an extra over and above the masonry contract. 
This expense is saved when 2-inch solid partitions 
are used as they are always carried over openings 
without change in type of construction. 


masonry types and solid metal lath part 
reveals the following: | 

Item 1 shows the cost of erecting masonry | 
for plastering to be 75 cents per yard greater 


The extra for block or tile for construction over the cost of lath partitions ready form | 
Openings) willaverage 2 cents per yard in, the {tem 3 shows the plastering costs on the meta 
yp tea Inekcs PT partition to be 42 cents greater-than the plas 
: : eh . cost on masonry, both sides. Subtracting, lea 
Cost of Plastering Various Types of Partitions: difference favouring 2-inch partitiotaan 
The foregoing costs are incidental to completing yard, an average which varies with geogray 
the partition to the point of plastering. The plaster- locations, wage scales, etc., but which Q 
ing contractor’s bid will show the difference between closely with the approximately 10 per cent. ac 
the labour and materials for applying 4 coats (total tage in total cost in favour of metal lath part 
for both sides) with a total thickness of 14% or 1% which is being quoted by plastering and la 

inches of plaster on block or tile partitions as contractors in many cities. 

against a total thickness of 2 inch applied solidly in The table also discloses the remarkablewia 
5 coats on metal lath. the indirect items, 2, 4 and 5 which are noti 
This difference, which includes profit, ranges at masonry, lathing, or plastering contracts, or 
present between 20 and 55 cents per yard and so come under the head of ‘‘extras,’’ favour th 
averages about 42 cents more for the metal lath of metal lath to the extent of an average of 26 
solid partition measured both sides complete. per yard as compared with gypsum block a 
cents as compared with clay tile. Note that a 

Millwork and Erection of Trim: structures the dead load savings in the strut | 


frame, may reach the remarkable sum of 36 
per square yard of partition in which even 
total advantage for indirect items only in fave 


Millwork costs for 2-inch solid partitions are less 
than those for thicker partitions because the former 
have a narrower finished jamb and head. For a : ae 4 
3 ft. by 7 ft. opening the difference is 5.67 bd. ft. 2-inch metal lath partitions as compared t 

Wi tile will be 68 cents per square yard. Thesei 

ith finish lumber at $125—$175 per M. for ae -| 

: part of the building cost, are frequently overl 

walnut, birch, etc., the difference in millwork for ee . 
: : when partition costs are compared. All this 
openings in masonry block partitions will average addition to the savings in construction voll 


85 cents more per opening, or approximately 4.3 , he : 
= « ° » e d 
cents per yard of hotel suite partition. (See also que fee eee RaPitions advantages of t | 


note regarding combined buck and trim which eee : kit 
points out opportunity for additional savings). Adding direct and indirect items makin 
remarkable total average saving using 2-inch! 


epee peaetg paiegoetom: Sa trian runs about lath partitions of 59 cents per square yard ; 
"4 cost of gypsum tile and 77 cents under clay 
iti i ildi sal 
DEER Aen dsleoad: of Partiglons: wiih actiiianal savings for tall buildings a : 
Although the difference in weight between 2-inch 
metal lath partition and gypsum block partitions Specify a Solid Partition Alternate: __ 
finishing 414 inches thick, is not enough to affect The full advantage of these savings and t Y: 
the structural design, the reduction in dead load of way in which an architect can be certain of P 
75 to 100 pounds per lineal foot for 2-inch solid tecting his client’s interest is to use the det 
partitions as compared with 3 and 4-inch clay tile recommended and specify or call for an alte 
partitions permits a measurable saving in the cost _ bid on metal lath partitions either in the plastet 
of the structural framework and in the foundations. or in the lathing specifications and an 4 llowa: 
These savings in structural design must be for them in the masonry contract. He showi@* 
credited to the type of partitions selected. The see that the carpenter, millwork and othe! oa 
savings run from 10 to 36 cents per square yard tractors are instructed to so prepare their DIGS =. 
depending on type of structural frame, area and the savings in cost for furnishing and @PP 7". 
height of building. An average of 12 cents will be bucks, grounds and the trim on metal lath pa 
assumed. tions be properly credited to the use of the path 
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comparing Costs on One Job with Another: 


Before concluding this discussion, attention is 
led to the fact that architects and owners fre- 
"ently try to reconcile the estimated cost of one 
pe of partition with the cost of the same or other 
~". built under totally different circumstances. 
| Jn order to be able to make the proper allowances 
and compare the costs on an equal basis, the fol- 
lowing points, in addition to those given previously, 
must be considered: 
(1) Costs will be less the larger the yardage of 
rtitions. A five thousand yard job will be 10 to 
5 cents a yard cheaper than a 200 yard job. 


(2) Cost to erect partitions is less in buildings 
under construction than in old occupied buildings 
because contractor has wider choice of construction 
methods. 

(3) Costs are less where partitions are being 
built and plastered at the same time as the walls 
and ceilings than where partitions are plastered 
separately. Plastering can be planned more effec- 
tively and the saving may be 5 to 10 cents a yard. 


(4) The higher the partition, the greater the cost; 
but metal lath partitions can be built to great 
heights more economically because of their light, 
reinforced construction, than any others, hence the 
greater the height, the greater the relative saving 
if metal lath partitions are used. 


(5) The thicker the solid partition the greater 
the cost, viz: a 24-inch solid metal lath partition 
costs more than one 134 inches thick. 


(6) Partitions are built most economically in 

| buildings with long corridors and few closets and 

milimum of cut-up areas, i.e., the smaller the pro- 

portion of closets to the total partition area the 
és the square yard cost of partition. 


_, From the foregoing it will be observed that no 
ard and fast comparison of costs on various jobs 
fan be made and that figures purporting to show 
ME difference in cost between various types of 
puuttions will bear investigation unless the many 
“ctors which have been discussed are given ade- 
Wate consideration. 


feomparison of Costs with Wood Lath 
“** Wood Stud Partitions: 


marignany localities where metal lath and channel 








‘ons are in common use, costs are so low that 


and =i Competing with wood stud and wood lath 
Plaster partitions that occupy three times as 


(111) 


much floor space. Two-inch metal lath partitions 
are increasingly useful for non-fireproof buildings 
such as stores, apartments, flats and dwellings 
where combustible construction has _ heretofore 
largely been used in low cost buildings, even those 
of a speculative nature, and where economy is the 
first consideration. 


Cost of Other Types of Metal Lath Partitions: 


(a) Hollow Metal Lath and Metal Stud 
Partitions: 


Hollow metal lath and metal stud non-bearing 
partitions cost, on an average, one-quarter to one- 
third more than solid metal lath partitions, but 
only a little more than masonry. Hollow metal 
lath partitions are particularly economical where a 
non-bearing partition is necessary for concealing 
piping and wiring stacks.! Bearing partitions of this 
type are useful in both interior and exterior walls 
and very economical. 


(b) Soundproof Double Partitions: 


Where minimum sound transmission is exceed- 
ingly important the double metal lath and metal 
stud partition is the most economical to build. It 
costs from $1.50 to $2.00 per square yard, both 
sides complete, less than a partition consisting of a 
double row of gypsum blocks or tile, in addition to 
which there are savings in many of the incidental 
items described. 


(c) Metal Lath and Wood Stud Bearing 
Partitions: 


Ordinary wood studs protected on both sides by 
metal lath with three-quarters of an inch of plaster 
are the most economical form of bearing partitions 
ever devised, to receive a one-hour fire rating. They 
cost about one-half of the lightest masonry bearing 
wall when plastered both sides. No other type of 
fire retarding bearing partition now on the market 
has the many advantages of economy in first cost, 
space saving, and provisions for pipe space, etc., 
that is credited to metal lath protected wood stud 
construction. It is especially valuable in conjunc- 
tion with metal lath protected ceilings and 2-inch 
non-bearing solid partitions. The combination 
offers maximum cost efficiency and fire safety. 





1 Certain of the Incidental items and Item 5 in Table 6. 
apply also in the comparison of hollow metal lath with single 
masonry, walls, but the greatest savings are shown in compar- 
ing their erection cost with double masonry walls used for 
pipe chases, around bathrooms, etc. 
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Section No. VI 


Sound Insulation and its Relation to 
Properties of Partitions 








Development of information relative to sound in- 
lation has been retarded by lack of the complex 
gientific equipment and _ specially constructed 
puildings with which and in which to make tests, 
and by the fact that an unusually large number of 
experiments must be made to obtain reliable results. 


Literature on this subject contains a vast array of 
fata much of it expressed in highly scientific terms 
and considerable portions which conflict. Fortun- 
ately, considerable data on which practically all 
authorities agree is now available. This data has 
heen sifted and checked, original tests have been 
sponsored and the resulting information represents 
research extending over a period of ten years. This, 
‘ogether with results of an exhaustive investigation 
“into the practical aspects of sound insulation, is 
given here to afford an unbiased comparison of some 
"of the more commonly used types of partitions. 


Manner of Presentation: 


Because this book will reach a variety of readers 
this discussion on sound insulation is arranged in 
the following order: 

Part 1. A non-technical discussion for those who 
merely desire to learn the highlights or the principal 
characteristics of this important subject. Reference 
for each point is given to the technical discussion 
ig Part 2. 

Part 2. A digest of technical data developed by 
research and experiment by many scientific in- 
vestigators and which form the background for 
the discussion of Part 1, for those who wish to go 
further into the matter. This section is a more 
complete development of the entire subject and 
includes sixteen basic rules some of which it 1s 
believed are published for the first time. 

Citations are given in each case to the various 
authorities mentioned in the digest of technical 
data, for the benefit of those who desire to make 
their own study of the authorities and tests in order 
to compare their findings with those stated herein. 


Part 1 


A Non-Technical Discussion 


und Insulation, Although Desirable, is 
Ynly One of Several Important Properties: 


Although high rating as a sound insulator is a 
Sirable characteristic it is only one of the many 
sttors by which the efficiency of partitions is 
mee. Others—cost, weight, space saving—must 
# be considered. Most of the modern types of 
4. Stive partitions provide both a reasonable 
‘tee of privacy and quietness. In so far as the 
i Hons exercise control, ordinary sounds within 
fl are prevented from getting out; sounds 
ting in adjoining rooms are prevented from 
Feet: Manifestly no ordinary improvement 
rtion insulation can offset the admittedly 
mount of sound conducted through other 
hie. Ors, ceilings, doors, windows, etc.— 
One. ..@any instances exceeds that passing 
si the partitions. With the exception of 
. mMstances (music and broad-casting studios, 
Sine S€nerally recognized by architects and 
os. that sound-proofing as a function of 
= S has been unduly emphasized. 


PP ton Between Acoustical Treatment— 
(tin caring of Speech and Music or 
, = of Noise—and Sound Insulation: 


Misinformation is extant due to the con- 
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fusion of meaning of the terms acoustical correction 
or absorption, which relate to materials and 
methods used to contro! sounds, music, speech, and 
noise, within a room-—with the term sound insula- 
tion which treats quite differently with materials 
and methods used to prevent the same kind of 
sounds from travelling from places in which they 
originate to others where they are undesirable. 
Methods of designing, and materials used in 
finishing the interiors of large rooms or auditoriums 
so that the hearing of music, speech, etc., is most 
nearly perfect, are almost entirely unrelated to the 
construction methods, design and materials used in 
walls, floors and partitions to prevent transmission 
of sounds to adjoining parts of the building. The 
former is largely a matter of absorption, of pre- 
vention of echoes, reverberations, etc.; and whether 
the sound escapes from the auditorium proper or 
not is not so vital as clear-cut reception to the 
audience and the comfort of the speaker. The other 
is largely a matter of quietness and privacy—no one 
objects to a noisy neighbouring tenant if the sound 
stays in his apartment—and this is sound insulation. 
Only in the slight degree that acoustical absorption 
relates to the function of partitions as sound insu- 
lators, are we interested in the first named subject. 
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Science Establishes Basic Truths of 
Sound Insulation: 

Attempts to compare sound insulation of parti- 
tions under widely different conditions of use and 
occupancy, and without scientific apparatus, are 
common. Conditions of use, however, have such 
great effect upon actual audibility of sounds that 
unless proper allowance is made for them, results 
are without value for comparison purposes. 

Scientific determinations of the relative insulation 
properties of materials are made in specially built 
sound-testing chambers in recognized scientific 
laboratories, and at present this is the only accepted 
basis on which to make accurate comparisons}. 

Research by scientists at the United States 
Bureau of Standards, Bell Telephone Laboratories, 
Riverbank Laboratories, the University of Ilinois 
and elsewhere has recently been developed to the 
point where the sound insulative properties of 
many types of partitions such as clay and gypsum 
tile and metal lath partitions are accurately com- 
pared with each other, and the average person’s 
everyday experiences in the presence of music, 
conversation and noise properly associated with 
them. The discussion in Part 1 is therefore largely 
a series of statements based on these authorities 
and their experiments. They are quite fully dis- 
cussed in Part 2 to which the reader is referred 
for proof. 


Sound Insulation Depends Upon 
Many Factors: 

Sound-resisting partitions are only one of several 
factors in obtaining privacy and quietness. Sound 
travels through cracks around doors and windows, 
through ventilator openings, conduits, pipes pro- 
jecting through partitions, and travels through 
ceilings and floors. In many instances transmission 
through floors is greater than through the parti- 
tions. When investigating partitions it is easy to 
mistake sounds transmitted through these sources, 
for sound transmission through the partition. 
Therefore, it is useless to have a partition ‘‘sound- 
proof’’ and leave other avenues open permitting 
excessive sound conduction. The sound proofing 
should be consistent and all avenues along which 
sound may travel be shut off. However, these 
refinements are expensive, especially the insulation 
of floors and ceilings, and justified only in excep- 
tional cases. Therefore, with the knowledge that 
sound insulating partitions solve only part of the 
problem of privacy and quietness let us, assuming 
average construction for floors and ceilings, etc., 


see how well ordinary partitions function as 
insulators. 


Weight Most Important Factor in Deter- 
mining Sound Insulation of Solid or Bridged- 
Over Partitions: 
Scientists have discovered that in the usual 
masonry or plaster partition weight is the best 
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criterion of sound insulating qualities. 
because sound waves first attempt to set 
tition in vibration and the partition in turn ea 
sound waves in the air adjoining it which 
proceed to the listener’s ear. (Fig. 131, 
A). The partition’s resistance to vibration 
to be proportional to the weight, the gr 
weight the less the vibration and the fe 
transmitted. (This rule applies quite accy 
solid metal lath, solid brick, clay or gypsum 
or bridged-over hollow masonry block gp; 
and even to some types of wood-stud p; 
but not to compotsie or furred-out constry 
double partitions. The latter are discus 
sequently). This close parallel between we 
sound insulation is illustrated in Fig. 132, ] 
in which are shown the results of scientifi 
determine the sound insulation values of ¢ 
used partitions.? ; 

For example, a partition of  cored- f 
gypsum blocks, because it weighs less, 
more sound than a partition of the same 


Fig. 131—Comparison of Effect, and Reduct 
tensity, of Air-Borne Sound after Striking: 
Thin Solid Partition, (B) Single Masonry » 
tion, (C) Single Heavy Solid Masonry or Pla 
tion, (D) Double Partition. 
Vibration of Partition Shown Greatly Mag 


(1) Considerable progress had been made to dat 
ing special apparatus for making these scientific te# 
ings in actual use but insufficient data is at hanaé 
writing and therefore where scientific tests 4 
herein only laboratories data is used. : 

(2) Loudness of sounds and sound insulation © 
measured in Sensation Units (Abbreviated 5.U% 
Unit being the smallest difference in loudness 
sounds, that the average ear can detect. 
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fsolid gypsum blocks. Bridged partitions, such 
R the hollow metal lath partitions with bridging 
petwee” the two faces, or clay tile with webs, 
yransmit sound to the same degree as solid parti- 
| ions of equal weight. (Fig. 131, Diagram B). 
(Vibrations transmitting sound are readily car- 
fed from face to face of partitions of hollow block 
ronstruction, through the webs or bridging so that 
the enclosed hollow spaces are ineffective as sound 
;nsulators. This is different from conditions when 
the two faces of the partition are not connected-— 
fig. 131, Diagram D). 


Sound-Insulation Values of Two-Inch Solid 

partitions on a Par With Heavier and 

fhicker Partitions: 

Although sound insulation increases with in- 

I ceasing weight, examination of the curves of Fig. 
(32, Page 117, shows that in the partition weight- 

range between 1814 and 28 pounds per square foot 
of surface (in which are included two-inch solid 
jartitions and 4-inch clay tile plastered both sides 
¥ toa finished thickness of 5 inches) they flatten out 
appreciably. In fact, the difference is so small that 
due to lack of sensitivity of the human ear it cannot 
distinguish! between the sound insulating prop- 


| () More than 5 “Sensation Units” difference is required to 
make this distinction. Note that these partitions do not vary 
his much and all lie within a band about 5 Sensation Units 
ptide as shown in the diagram. 
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erties of these partitions under conditions of aver- 
age building use and they are therefore considered 
to have equivalent sound insulation properties. 


Other Properties of Partitions as They 
Affect Sound Insulation: 


The thickness of a partition does not of itself 
affect sound transmission, but adding thickness to 
a partition of homogeneous construction will in- 
crease its sound insulation merely because of its 
increased weight. Nevertheless, sound insulation 
of partitions of different construction and mater- 
lals cannot be judged by thickness, for instance, 
2-inch solid metal lath partitions have insulation 
equivalent, in some instances, to other types having 
double the thickness. 


The degree of resiliency of a partition is not a 
true measure of its sound insulative value and the 


‘ resilient 2-inch metal lath partition has as much 


insulative value as stiffer masonry partitions. 


The character of the core of the partition is 
cited by one scientist as a reason for difference in 
conductivity of various types of partitions of equal 
weight and indicates that the superiority of metal 
lath constructions may be attributed to their steel 
core. In understanding this point it is interesting 
to refer to the use of plate glass for telephone booths 
and shower room enclosures. Although much thin- 
ner than ordinary partition materials, it provides 
exceptionally good resistance to sound transmission 
because of its great weight per unit of surface. 


Properties which provide insulation against heat 
conduction are in many instances valueless in the 
case of sound conduction. This was conclusively 
demonstrated in the case of the air spaces in hollow, 
bridged-over partitions. Scientific tests have also 
proved that the light, fibrous materials used for heat 
insulation when built into a partition are in many 
instances inefficient sound insulators. 


Acoustical plasters, drapes and other sound 
absorbing materials absorb a small part of the 
sound within a room, but only by that minor 
amount do they affect transmission to an adjoining 
room. If the sound absorbent is plaster or other 
wall treatment it must be in addition to, not part 
of the original thickness of plaster. Appreciable 
reduction of weight or mass in the original plaster 
will increase transmission and more than offset any 
decrease caused by volume absorption. Experience 
has shown that equivalent absorption, without loss 
of sound insulating capacity in the partition, is 
obtained most economically by placing the acoustic 
treatment on the ceiling or floor or by using drapes. 


Insulation Against Sounds Caused By 
Machinery Vibration, Etc., Nota 
Function of Partitions: 


Sounds set up by pumps, air-compressors, ele- 
vator or other machinery are conducted by direct 
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contact and will ordinarily be carried through 
partitions which satisfactorily resist air-borne 
sounds, such as conversation, singing, etc. Because 
the ring of telephone bells attached direct to a 
partition will similarly be carried through it, archi- 
tects are now specifying their location on non- 
dividing walls or partitions. In general all such 
vibrational sounds must be taken care of at the 
source by insulation of the machinery, etc. and 
their solution is entirely apart from the problem of 
satisfactory sound insulation by partitions. Thus 
tapping or striking a partition produces no true 
indication of the resistance of the partition to 
air-borne sounds. 


Under Conditions of Average Use, 
Two-Inch Solid Partitions Are Found 
Effectively Sound-Insulative: 


Because the ear cannot distinguish sounds of Jow 
intensity in the presence of louder ones—such as 
noises of street traffic, typewriters, etc.—sounds of 
sufficient intensity to be easily heard in a quiet 
place are ‘‘drowned”’ on a noisy downtown corner. 
Thus a partition in a quiet residence section may 
permit ordinary conversation to be heard in an 
adjoining room and the partition classed as unsatis- 
factory for this occupancy and locality. But under 
other conditions such as in an average downtown 
office or hotel with the din of street noises, type- 
writers and what not, conversation on the other 
side of the same type of partition would be wholly 
inaudible and the partition considered as very 
satisfactory. Therefore, the type of occupancy and 
locality must be considered in determining whether 
a partition is a satisfactory sound insulator. 


While none of the commonly used partitions will 
shut out a very loud noise, most of them are 
satisfactory under prevailing noise conditions in 
most communities, and though not capable of 
reducing average conversations and radio to the 
point of total inaudibility nevertheless will lower 
them to a point where they are not annoying to 
adjoining tenants. Therefore, this group of parti- 
tions, of which the two-inch solid metal lath and 
plaster construction may be considered typical, 
is considered satisfactory for use in offices, hotels, 
apartments, hospitals, etc. 


For Exceptional Sound Insulation Use 
Double Metal Lath Partitions: 


Where exceptional quietness is demanded, and 
expense no great deterrent, partitions other than 
those previously discussed will need to be used. 
Although increasing weight is helpful it is found 
that ordinary solid or bridged - over partitions 
must be made prohibitively heavy, thick, and 
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costly to secure an appreciable aaa in 
insulation. The same result is obtained y 
increased weight or very great thickness and 
more economically by the use of double par 
(Compare Diagrams C and D, of Fig. 131, Pag 

Double partitions, without bridging, are in 
two entirely separated partitions. The opera 
converting the air vibrations which carry 
waves into partition vibration, and these it 
setting up another set of air vibration sound 
for transmission to the ear, is doubled. Co 
Diagrams D and A, of Fig. 131, Page _ 
are no communicating members (bridging of 
to cause the two halves of the double p: 
to vibrate in unison, and tests have showy 
the size and disposition of the air separation, 
than the weight of the partition, determi 
effectiveness. 


When sound insulation is of paramount j 
ance, double partitions of metal lath const 
preferably insulated from floors, ceilings and 
ting walls, are recommended. They weigh ¢ 
lbs. per sq. ft. (no more than the 2” solic 
tions), they occupy a minimum of space (474 | t 
yet they have sound resistance equal to | 
bridged-over partitions weighing 50 lbs. per 
Double gypsum and clay tile are offered { 
same purpose, but the double metal lath pai 
cost less, weigh less and occupy less space. 









































Summary Shows Metal Lath Partitions 
Solve Problems of Sound Insulation 
Advantageously: 


The preceding discussion, therefore, res¢ 
self into the following: 


If it were only to gain sound insulation 1 
tive of other factors, solid masonry walls 2 
thick, sound-proof floors, ceilings, doors ar 
dows would need to be used. But consi¢ 
must also be given to the factors of cos 
occupied, and the expense of supportialall ae 
tion, balancing all factors to gain the | g 
practical all-around efficiency. Such analys 
ly shows that 2-inch solid metal lath pa 
provide adequate resistance to sound transi 
for most occupancies and their use is i 
advantageous as compared with masonry 
and tile constructions finishing up to 54 it 
thickness. Further, that where freedom frot 
conduction merits special consideration 4 
pense, double metal lath partitions have 
efficiency rating and are more economical, # 
and lighter than other constructions use 
same purpose. | 
critical building owners and managers confir 
preceding and also corroborates the csultal 
scientific tests which have been mentione 
which are fully detailed in the ensuing Pat! 
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Part 2 





A technical discussion of sound insulation prop- 
erties of partitions naturally embraces the follow- 
‘ing: (1) The fundamental characteristics of and 
‘methods of measuring the loudness of sounds, 
“especially those prevalent in and around buildings. 
| (2) The relation of acoustical absorption and 
";coustical materials to sound insulation. (3) The 
‘jelation of the physical properties of partitions to 
‘sound insulation and the effect building construc- 
tion details and equipment have on the transmis- 
sion of sound. 


fundamental Characteristics of Sounds: 
Sound, How Propagated, Wave Character- 
istics, Loudness and Pitch: 


Sound is defined as “that form of vibratory 
motion in elastic matter which affects the auditory 
nerves, and produces the sensation of hearing.”’ 

Elastic bodies, solid, liquid or gaseous transmit 
sund. The velocity of a sound wave is dependent 
on the elasticity and density of the medium through 

which it is propagated. The less dense and the less 
elastic the medium in which vibrations are set up, 
the less the velocity and the feebler the sound 
propagation. 

Photographic and other analysis shows that 
‘sound waves produced in the air by a vibrating 

body consist of a series of condensations and rare- 

lactions succeeding each other at regular intervals. 
Sound may be transmitted directly by waves set 
ip in the air and borne directly to the ears of the 
istener, or by objects—such as parts of a building 

Which are set into vibration and which in turn set 

ihe surrounding air in vibration to form air-borne 

Sound waves. 

This discussion of sound insulation will include 
unds of speech, musical tones and noises. Each 
the two characteristics most important in sound 
““ismission, namely, loudness (or intensity) and 
Pitch (or frequency of vibration). 

Loudness depends on the intensity of the sound 
"ave vibration as registered in the ear canal. The 
.oet point in which the sound energy becomes 
of at the human ear is called the ‘Threshold 
tse ibility. _ The upper level of maximum 
pp euishable intensity is called the ‘“Threshold 
a Heras The area between the threshold of 
egbility and the threshold of feeling for sounds of 

ates requency is called the auditory sensation 
a The range of hearing of the normal ear is at 
heyy ntersection of the curves of audibility and 
eon e and extends from about 16 vibrations per 
4 nd up to about 21,000. 
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A Technical Discussion of the Fundamentals of Sound 
Insulation and Its Relation to Partitions 


Relation of Acoustics and Acoustical Materials 
and Plaster Finishes, to Sound Insulation: 


What happens to sound waves when they strike 
the wall, floor and ceiling surfaces bounding the 
room in which they originate? 


Reflection, Absorption and Transmission 
of Sound: 


It was stated that the velocity of a sound wave 
depends on the elasticity and density of the medium 
through which it is propagated. 

When sound waves in the air strike a wall or 
partition or other surface with a different elasticity 
or density their regular progress is interrupted and 
the sound energy is in part thrown back by reflec- 
tion, in part absorbed and in part transmitted. 
The total of the three is 100 per cent of the incident 
energy, ‘‘the relative amounts being dependent on 
the changes in elasticity and density of the second 
medium compared with the first, that is in accord- 
ance with the change in the velocity of sound.” 

A porous material like hairfelt reflects but little 
sound, absorption is a larger factor. The remainder 
is transmitted. On the other hand, the density of 
partitions of the masonry or plaster type is so great 
that volume absorption is neglible and factors 
which affect reflection and transmission are most 
important in analyzing the passage of sound through 
such partitions. 


Sound Insulation of Partitions is Distinct 
from the Problem Encountered in the Acous- 
tics of Rooms Such as Auditoriums and 
Theatres: 


In sound insulation of partitions we are con- 
cerned, generally, with the loudness of sounds in a 
room or rooms separated by the partitions under 
investigation from the place in which the sounds 
originated. In acoustics of rooms we are concerned 
almost exclusively with the control of sound in the 
room in which it originates. 

Thus in partitions the investigations cover reflec- 
tion, transmission and volume absorption, of which 
three the last is of least moment, while in assembly 
rooms, theatres and auditoriums, investigations 
cover control of echoes and dead spots, reflection 
and surface absorption, with the latter one of the 
most important. 

Absorption converts sound waves into heat and 
by thus diminishing their energy instead of reflect- 
ing and scattering them, exerts control. Carpets, 
drapes, furnishings, acoustic felts, tiles, cloth and 
certain types of wall and ceiling finishes having 
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absorptive properties are widely employed in con- 
trolling reflection and therefore, reverberations. 
Where the type of structure permits, echoes and 
dead spots are effectively controlled by proper lay- 
out of the shape of the room and by the outline of 
the reflecting surfaces, and use of absorptive finishes 
may in a degree be dispensed with. Use of coffer- 
ing, open grillwork, plaster-relief and irregular 
shaped plaster ornaments in ceilings is a method 
frequently employed for this purpose. 


Because of the great density of its surface and its 
elasticity as compared with air, the average plas- 
tered wall with a white coat or hard sand finish is 
a very effective reflector of sound. 


Where 93% of light is reflected by the best of 
silvered mirrors, the plastered wall reflects from 97 
to 99 per cent of the sound striking it. Due to its 
high factor of reflection the plastered surface rates 
relatively high as a barrier to the passage of sound. 


Although acoustic plasters, cloths, and porous 
materials have absorbing properties which reduce 
the amount of sound within a room, so that less is 
available for transmission to an adjoining room, 
they will decrease the net sound transmission 
through the partitions by only a very insignificant 
amount unless the absorbing surface is backed by a 
dense, rigid medium to prevent transmission of the 
absorbed sound. 


The maximum reduction by means of absorption 
wall, ceiling and floor covering does not exceed 5 to 
7S. U. which is only one-fifth of the reducing value 
of an average partition. 


Tests by Professor Watson at University of 
Wlinois, showed conclusively that many materials 
with a porous surface such as hairfelt and cork- 
board, while absorbing a large part of the incident 
sound, also transmit a very Jarge percentage. 


These materials, therefore, while being of value 
to prevent reflection and reverberation and to 
promote quietness in the room of origin, are of 
doubtful value where prevention of transmission to 
other rooms is desired, unless they are backed up 
by a reflecting or non-absorbing surface. Hence 
the use of unplastered fibre wall boards because 
they are porous and therefore good sound absorbers 
is not per se an indication that they are satisfactory 
as means to prevent transmission through parti- 
tions of which they are a part. 


If the weight of a partition is reduced appreciably 
by the employment of porous surface materials, it 
frequently results in greater transmission through 
the partition, since the weight per unit of super- 
ficial area largely determines its sound transmitting 
qualities. 

Because of lesser weight, transmission may be 
increased by an amount which more than offsets 
the 5 to 10 S.U. initial reduction by absorptive 
materials. This has been proved conclusively in 
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various tests. Therefore, the ideal combinatj 
an absorbing surface in addition to the masg 
solid plaster, or equivalent, partition. The qd 
backing is most economical for effective results 

Surface absorption by the use of special pl, 
finishes, or by the roughness or texture of un 
tered masonry or the use of absorptive clot 
fibrous materials is hardly necessary and se} 
advisable in apartments, hotels and similar 
dential occupancy, because rugs, furniture, 
tains, etc., usually afford sufficient absor| 
surface.” ; 

On the other hand, in offices, hospitals, res 
ants and similar occupancies where rugs and f 
ture are few the use of rough textured acc 
plasters, or absorptive cloth, felt or fibrous m 
ials is frequently warranted on ceilings ove 
plaster or masonry to prevent the reflectic 
noises of typewriters, adding machines, etc., a 
thus reduce the confusion of sounds withi 
room in which the sound originates, and i ci 
ally to curtail the amount which may be 7 
mitted. 

Sound transmission through solid or bi 
over masonry partitions is independent of th 
of plaster used. 

Lime plasters are slightly more absorben 
therefore better suited than gypsum or cemgé 
acoustical absorption, but a comparison of 
insulation values for partitions of the above 
on which various kinds of plaster have been a 
seems to favor the denser plasters such as g 
or Portland cement; but the difference is s¢ 
as to be undistinguishable by the average e& 


Relation of Physical Properties of Partiti 
Sound Insulation, and Effect Building t 
and Equipment Have on the Transm 
of Sound: 
Rule 1. (a) Sound insulation properties Of 
solid or bridged-over masonry or plaster pa 
depends almost solely upon the weight per 
foot of surface of partition. 
(6) Transmisston through single partitions ¢ 
blocks increases in proportion to weight lost 6 
out block. a 
Sound that goes from one room to @m™ 
through partitions is a sound that sets up 4 
motion of the air itself, which in turn attel 
move the partition, which in turn moves tHe <= 
the other side of the partition to reach the H5™ 
ear. The resistance that any partition give 
series of events is related largely to the ™ 
that partition represents in the line of te™ 
movement of the air. It is the weight of Me 
tion which must be set into motion by the §P® 
voice. Therefore, that partition which % 
greater mass or the greater weight, if it @& 
solid or bridged-over type, is the one most = 
have the greatest sound resistance. 
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Investigators in this country and abroad confirm 
this and show that with few exceptions the sound 
insulating properties of solid partitions of brick, 
hollow and solid clay tile or gypsum block and solid 
laster seem to be in definite relation to the weight, 
and that increasing weight brings increasing sound 
insulation. 
The value of the sound reduction factor increases 
approximately according to the formula: 
R=10 (Log (W3)-—k) 
Where R=Sound reduction (insulation value) in 
sensation units. 
W=Weight per square foot of surface of 
partition. 
k= Constant. 


The lower part of Fig. 132, Page 117, has been 
drawn in accordance with this formula adopted 
fom tests, and on it have plotted points ‘‘A”’ 
representing the weights of various partitions. A 
‘similar curve from tests at the United States 
Bureau of Standards is plotted on the upper portion 
of the same chart. The two differ somewhat 
because of difference in testing methods. 


lt will be noted that there is a perceptible flat- 
tening of the curve as the weight increases. This 
decrease in increment persists with increasing 
weight and shows the practical difficulty of mater- 
ally improving sound insulation by using single 
Masonry partitions of greater weight. (See Double 
Partitions for more efficient means of securing low 
lfansmission properties). 


Until Professor Watson performed the experi- 
ments on filled and unfilled gypsum block partitions 
twas generally considered that the hollow spaces 
in the units making up hollow block partitions were 
4material aid in reducing transmission. In fact it 
Was considered that they functioned in the same 
Manner as such spaces do in reducing heat losses 
through walls. 


In those tests the relative transmission of sound 
rough the standard 3-inch hollow plaster block 
Partition, plastered on both sides, with a total 
“ckness of 4 inches, to that through the same 
ittition, with the holes in the block filled, was in 


fi ratio of 3.85 for the unfilled, to 1.16 for the 
led blocks. 


sts more than three times as much came 
| Then the hollow as did through the solid. 

ee lesser transmission through solid block parti- 
ete compared with the bridged-over hollow 
magrertitions of equal thickness has been con- 
{i «CY other investigators, among them Dr. 
t.' Who found that unplastered 3-inch solid 
he, wt tile had a reduction factor 2.5 S.U. greater 
unplastered 3-inch hollow gypsum tile. 
the vestigators agree that the explanation for 
ree Ut& of the hollow spaces in the bridged-over 
ns to reduce transmission is due to the fact 
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that the sound vibrations travel easily along the 
path afforded by the continuity of the webs of the 
block or tile. These act as bridges tying together 
the exposed faces of the partition which function as 
drum-heads so that both sides of the partition 
vibrate in unison. Thus the bridged-over partition 
is considered as a unit instead of two separate 
members, and its efficiency in stopping sound 
judged mainly on the basis of its total weight per 
square foot, as stated in Rule 1. For graphical 
representation see Fig. 131, Page 116—diagrams 
A and B. 


From these charts it is apparent that knowing the 
weight per square foot of partition, if it be of the 
general solid or hollow block, masonry or plaster 
types, that its resistance to sound transmission can 
readily be determined by ascertaining its weight 
per square foot of surface. 


Rule 2. (A) Under conditions of average use of 
partitions the ear is not able to distinguish between 
those whose insulation values differ by only five or six 
sensation untts. 


(B) All the commonly used fire-resistive partitions 
from 2 inches to 5\4 inches in total plastered thickness 
and including solid metal lath, gypsum block or clay 
tile have sound insulation values differing by less 
than 5 or 6 sensation units and must be considered 
equally sound insulative. 


The unaided ear in the presence of ordinary noise 
lacks sensitivity to distinguish between sounds 
unless they differ by more than 5 and sometimes 
as much as 10 sensation units. Sound tests vary 
this much on identical construction tested by the 
same laboratory at different times. Difference in 
workmanship makes from 3 to 7 or more sensation 
units difference in transmission. Variations in 
conductivity, according to the frequency of vibra- 
tion of the test sound, range from 2 to 20 S.U. and 
upward, and since the average depends upon the 
selection of a number of frequency bands of which 
one investigator will select a greater number or 
fewer in the high frequency range than another, the 
average reduction factor may easily vary from 5 to 
10 S.U. for identical partition construction. 


These are all reasons why partitions which are 
shown by scientific tests to have average sound 
reduction factors which do not differ by more than 
5 or 6 sensation units may be considered as possess- 
ing equivalent resistance to sound transmission. 


Accotdingly, a horizontal band 5 Sensation Units 
wide has been drawn on each of the curves of Fig. 
132, Page 117, plotted respectively according to 
the Bureau of Standards’ and Dr. Sabine’s tests. 


Note that although these authorities differ con- 
siderably in results obtained on similar construc- 
tion, that in each case all the commonly used types 
of incombustible partitions, ranging from the 2-inch 
solid metal lath partition to considerably thicker 
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and heavier masonry block and tile, lie within their 
respective bands of 5 Sensation Units width. 


This same small unimportant difference was also 
noted in tests by Professor F. A.Osborne of the 
Department of Physics, Engineering Experiment 
Station at the University of Washington, Seattle. 
Using the same kind of plaster he found that the 
maximum difference between 3-inch masonry of 
cinder tile, plaster blocks and of clay and of 2-inch 
solid partitions was only 3.3 S.U. with one type of 
plaster and 1.7 S.U. with another type, and even 
contrasting the two extremes using two distinct 
types of plaster the maximum difference did not 
exceed 6.5 S.U. Dr. Chrisler at the Bureau of 
Standards gave 2-inch solid metal lath partitions 
weighing only 18.5 Ibs. per square foot an average 
reduction of 46.2 S.U. while 3 x 12 x 12-inch clay 
tile partitions plastered both sides were given only 
44.4$.U. and 6x 12 x 12 load bearing tile plastered, 
weighing 39 lbs. per square foot were rated only 
47.1S.U. and 8 x 12 x 12 tile plastered weighing 
48 lbs. had a reduction of only 49.8S.U. This was 
only 3.6 S.U. more than the 2-inch metal lath 
partitions weighing considerably less than half as 
much. 


All of this confirms the observations by Dr. 
Sabine, after an exhaustive series of tests on various 
types of solid and bridged-over partitions, that 
‘the difference in the sound reduction is not great 
enough to furnish a very strong argument in favour 
of the use of any one of them as compared with the 
others” and verifies the correctness of Rule 2. 


Rule 3. The sound insulation value of partitions of 
homogeneous construction increases as their thickness 
INCYEASES. 


Naturally, in homogeneous partitions greater 
thickness means greater weight and Jess conduction 
of sound. The reason why weight, or mass, rather 
than thickness is the most important determining 
factor in the sound reduction value has been shown 
clearly in the discussion under Rule 1. However, 
a comparison of actual test results by various in- 
vestigators will dispel any possible doubt. 


Dr. Paul E. Sabine obtained increasingly greater 
values for solid plaster partitions of increasing 
thickness, thus proving the correctness of the rule. 
Professor Watson had some years previously estab- 
lished similar results with various thicknesses of 
plaster on metal lath. (In both cases it was noted 
that a thickness of 21% inches was the economic 
maximum, slightly improved sound reduction being 
obtained at the expense of greatly increased thick- 
ness, weight and cost. For most purposes, however, 
the 2-inch partition is preferable). 


Rule 4. Thickness is not per se a criterion of sound 
insulation values of partitions; it cannot be used 
as a basis for comparison of partitions which are of 
dissimilar or non-homogeneous construction. 
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The very important differences between R, 
and Rule 4 merit careful thought; failure to q 
ciate them is the cause of much misunderstane 


Dr. Sabine shows that a plastered hollow g 
block partition finishing 414 inches has a redy 
factor of 30.3 S.U. while a solid metal lath part 
of 40 per cent less thickness had a greater redy 
factor (32.4 S.U.). Prof. F. A. Osborne sh 
51.3 S.U. reduction for 2-inch solid metal 
partitions, which is slightly greater than the 
S.U. for cinder tile finishing twice as thie 
inches. 


Tests by Chrisler and others at the Bure 
Standards showed 2-inch solid metal lath parti 
to have substantially the same reduction as 
types of masonry partitions more than three : 
as thick. Other tests show that furred-ouft 
plastered partitions are better insulators than) 
partitions of the same finished thickness, but y 
out furring. 


Rule 5. Solid partitions of metal lath and f 
have sound insulation values greater than th 
other solid or bridged-over partitions of equt 
thickness. | 


Tests by Dr. Sabine show that for a 2¥ 
thickness, solid metal lath and plaster has a1 
tion of 32.4 S.U.; solid gypsum block and fp 
has a reduction of 27.2 S.U. For a 44-inch 
ness, solid metal lath and plaster, solid gy 
block and plaster, hollow gypsum block and] 
clay tile and plaster have reductions of 37.5, 
30.3 and 32.6 S.U. respectively. 

The fact that solid partitions are more § 
resistive than other solid types of equal thic 
was also demonstrated by Professor Watso! 
concluded that there was good reason to f 
that the steel reinforcement in the core ¢ 
partition gave it greater strength to resist 
transmission. 


[ 

Rule 6. (A) Comparative resistance to trams 
of air-borne sounds cannot be determined byt 
sounds or percussion. 


(B) Sounds generated by impact or vibration 
be insulated against at source. 


Chrisler and Snyder of the U. S. Burea 
Standards showed very conclusively that WH” 
solid floor weighing 55 pounds per square 10@ 
practically ‘‘soundproof”’ to an air-borne SOUMS Ts” 
having’a resistance of 55 S.U.), that a (ARM '® 
sound (such as when a chair is dropped) wl 
through with almost undiminished intensity” 
reduction of only 1.2 S.U.). Floating Hotes 
suspended ceilings were required to make tht 
reasonably proof against the impact sounds 

Similar tapping tests on partition structuls 
duce like results and the only effective We? a 
prevent partitions being set into vibratiOW™s 
floors, beams and columns which vibrate P 


“p 
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of moving machinery, organ music, etc., is to 
iocalize the vibration at its source, i.e., the ma- 
chinery, Organ, etc. 


In order that sound of telephone bells will not 
pe conducted they should be located on outside 
walls or partitions which are not common to two 
apartments. 


Since most sounds are air-borne, sound conduc- 
ton tests should be made on that basis and not on 
tapping. since as yet no relationship has been dis- 
covered between the two. 


Sounds which are not air-borne may be trans- 
mitted directly to the structural framework of a 
 puilding by direct impact or contact of vibrating 
_ motors, elevator machinery, heavy musical instru- 
ments resting on the floor, etc. Such sounds “pass 
readily along the continuity of solid materials and 
...are more difficult to insulate than sounds in 
air... they may create trouble when they cause 
awall or floor to vibrate.” 


Insulation against such sounds can be accom- 
plished effectively only by placing a medium of 
different elasticity and density such as sheet lead, 
machinery cork, hairfelt, etc., between the source 
of vibration and the structure. 


Another example of this is the so-called ‘‘trans- 
mission along the partition’’ proper, of the noise 
of slamming doors. Observation of various types 
of partitions in actual use shows that it can be 
made objectionably loud whether the partition be 
2 inches or 5 inches thick. 


But as a matter of fact, very little ‘‘slamming”’ 
noise is conducted along the partition. The sound 
Is projected into the air at the door jamb, just as 
would the sound of hand-clapping at that point. 
The noise which is heard in some distant part of 
the building has reached there via the air because 
of the echoes and reverberation down the corridor 
Or up the airshaft. Hand-clapping, shouting or 
Other air-borne sounds would similarly be heard 
due to reflection and re-reflection from the hard, 
smooth surfaces of walls, floors and ceilings. It is 
in fact a matter for acoustical correction, and stiff- 
hess of the partition is not a factor. 


Here, again, common sense dictates advisability 
Ol stopping the noise at the source and the use of 
or checks or rubber or felt door stops and use of 
Proper construction and anchorage for door bucks. 
48s on corridor floors, or, where rugs are not 
€sirable, acoustic absorption on ceilings also will 


Becually correct the propagation of corridor 
1Ses, 


Although 2-inch solid partitions are admittedly 
More flexible, the conduction of such sounds along 
-€ Partition is no greater than the masonry or tile, 
the tests would probably indicate less because of 

_ Continual interposition of steel channel studs 
Ich dissipate such sound energy vertically rather 


than horizontally. Further, the continuity of sound 
flow horizontally is broken recurrently at every 
stud due to a difference in density between the 
plaster and the steel. Masonry partitions, on the 
other hand, are more uniform in this respect and 
thus apt to offer less resistance. 


Rule 7. Walls equally rigid may differ widely in 
sound insulation properties. 


The following is excerpted from a report of tests 
by Dr. Sabine: 








. Sound 
ye Relative 
Description Stiffness | [nsula- 
tion S.U.: 

21%” Solid Plaster on Metal Lath...... 17 32.4 
3” Solid Gyp. Block and 1'%" Plaster. 130 32.8 
4” Hollow Clay Tile and 114" Plaster. 120 34.0 
314” Solid Plaster on Metal Lath...... 77 36.0 


Note that the 314-inch metal lath partition with 
a stiffness of 77 had greater sound insulation value 
than the 414-inch solid gypsum block and plaster 
partition with considerably greater stiffness, 130; 
and that the 24-inch solid plaster and metal lath 
partition with a stiffness of 17 had substantially 
the same sound insulation value as the stiffer 
gypsum block and clay tile partitions. 

From this test Dr. Sabine reached the following 
conclusion on which, and the above data, Rule 7 
is based: ‘““There is no obvious correspondence 
between stiffness and sound? reduction.” 

See also discussion under Rule 12 showing ad- 
vantage of greater resiliency for obtaining greater 
insulation values in double partitions. 


Rule 8. Sound insulation values of partitions vary 
with the pitch or frequency of the sound, but follow 
no known law, and an accurate comparison of sound 
insulation of partitions cannot be made on the basts of 
one frequency but must be made on several distributed 
over the musical range. 


Practically all tests show less transmission for 
the higher pitched sounds than for the low pitched. 
Some of the solid types of masonry or plaster parti- 
tions resist the higher pitched sounds better than 
other partitions; all partitions experience difficulty 
in preventing the passage of sounds of low fre- 
quency; and there is great variation throughout 
the whole musical range. Therefore, no general 
comparison of relative sound insulation can be 
made on the basis of the tests on but one frequency. 
Results to be of value should be made at wide 
enough intervals to encompass the major part of 
the musical range. 

Typical examples of the great variation in re- 
sistance to passage of sound for various frequencies, 
shown in Fig. 133, Page 124, are based on tests by 
Eckhardt and Chrisler at the U. S. Bureau of 
Standards. 

Rule 9. The net audtbility in the listener's room 
of a sound originating in an adjoining room 1s equal 
to its original loudness minus the absorption in the 
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Fig. 133—Relation of Insulative Properties of Various Partitions and of Noise Level, to Frequency of Vibra ic 


room of origin, minus the insulating value of the 
d viding partition, minus the absorption in the listener's 
r m, and minus the loudness of extraneous sound in 
t listener's room, or— 


.1,=[1p,-—Do—R—-—D,-—N which reduces to 


2. 1, =lyp—R-—N when absorption of two rooms 
is neglected. 


In the above, 
1, = Loudness intensity as heard in listener’s room. 
Ip = Loudness intensity of sound source in room of 

origin. * 

1)» —-Damping or absorptive effect in room of origin.* 
D,=Damping or absorptive effect in listener's 
| room. 
. R = Reduction factor (insulating value in sensation 
| units) of dividing partition. 
N =Loudness of room noise in Jistener’s room. 

*In tests at sound lJaboratories the sound in room of origin 
is generated for so long a period of time that the absorptive 
material, if any, on walls, floor and ceiling in the room takes 


effect so that the net sound striking the partition reaches 
constant loudness of I[9-Do. 


This rule may be said to be axiomatic. It is 
i based on fundamental characteristics of hearing. 
It is used by physicists conducting research in this 
field. The absorption factors “1)”’ for all ordinary 
partitions is a small quantity (5 to 7 S.U.) and may 
be neglected except for special soundproofing re- 
quirements. Similarly, D, is negligible when the 
listener is close to the dividing partition so that for 
general application the formula resolves into No. 2 
above. 


Rule 10. None of the commonly used non-bearing 
dividing partitions are soundproof, as that term should 


be defined. 


| This rule follows as a natural sequence to prac- 
tical application of Rule 9, the insulation values of 
commonly used partitions shown in Fig. 132, Page 
117, and the discussion on audibility of sounds and 
effect of noise. 


Partitions to be ‘soundproof’? must reduce the 
loudness of sounds, no matter how great the 
original intensity, to the point where they would 
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become wholly inaudible if the observer were 
room otherwise wholly free from sound. 


The audibility of sounds, conversational 
musical, after striking an average solid (or bri 
over) masonry or metal lath and plaster parti 
is shown in Fig. 134, Page 125. Inasmuch as: 
of these sounds are audible, being above the t 
hold of audibility ‘to a listener on the side ¢ 


TABLE 7.—EFFECT OF NOISE ON AUDIBILI 
OF SOUNDS 


Intensity After St 
Inten- Partition, With 
sityin lating value of 31 













































S.U. Listens ing 
in | Where Noise Fa 
Nature of _ 
Sound ‘a ‘N' = 
Origin,| 
(Values Gown | Onis ia 
\ = =] 
19) Boss Office Ava 
' Resi- or ae 
dagce Suburb Office 
Loud Conversation........ 80 39 29 19% 
Average Conversation. .... 60 19K? 9 0 
Soft Conversation........ 40 Oo <9 
Average Singing........ ase 85 44 $34 & 
Attached to 
Telephone / Partition 75 65 55 45 
Bell |WNot attached 75 34 24K 14% 
wn (ploud meet & - =. 
oR C0 OT 
PAO. 5.9 - eee we 
Saxophone............... 


2 Using values of 45 S. U. obtained from an average 
at the United States Bureau of Standards for the san 
of partitions reduces the values in each of the columms 
right of the second, by 14 S. U. and would add the p# 
marked ‘‘X”’ to the list of places where these part 
‘“soundproof.’’ 

3 Basis of 31 S. U. for the approximate sound 1 
values of 2-inch solid metal lath and of masonry part! 
to 514 inches in thickness, derived from data of 
E. Sabine. 1 


‘ Louder sounds are made unintelligible by usé OCe 
metal lath partitions which are superior insulators. — 
intensities in four right hand columns are thereby 
9S. U. from those shown. 


"It is assumed that listener is 4 feet away from ® 
sound in adjoining room. 
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artition away from the source, none of these 
partitions can be termed “soundproof.” 


Rule 11. Partitions of solid metal lath and plaster 
gnd others having equivalent sound insulation provide 
g satisfactory degree of privacy and qutetness for 
most purposes in office buildings, hotels, apartments 
and bospttals. 


The very great effect of noise, on the ability of 
the ear to hear other sounds was discussed in some 
details. The fact that partitions, although not 
soundproof, may satisfactorily shut out annoying 
sounds in many types of buildings is shown quite 
clearly in Table 7, and in the graphic representation 
in Fig. 134, Page 125. Both are developed from 
the formula of Rule 9: I, =Ip—R—N. 


Within the heavy shaded lines of Table 7 are 
included those musical and speech sounds and the 
corresponding extraneous conditions under which 
they are listened to, which makes the sounds either 
wholly inaudible, or unintelligible. Thus these 
partitions, which include 2-inch solid metal lath, 
are ‘‘soundproof”’ in the average office or downtown 
hotel occupancy with respect to transmission of all 
conversational sounds except very loud speech. 
The telephone bel! in the adjoining room is rela- 
tively faint—only 14 S.U.--not a disturbing in- 
tensity. For the apartment or hotel in an outlying 
community with business districts close by, these 
partitions will shut out average conversation, and 
reduce loud conversation to the loudness of a 
whisper. Singing will be heard but in much sub- 
dued tones; ringing of a telephone bell, which is not 
attached direct to the dividing partition, will be 
considerably muffled; the average radio will be 
laintly audible but unintelligible. However, by 
use of drapes, carpeting and upholstered furniture 
or absorptive plaster, fibre or cloth, these sounds 
fan be reduced an additional 5 to 10 S.U. before 
they pass through the partition so that they will 
€ wholly inaudible upon emerging. 


According to the published tests of the United 
States Bureau of Standards, whose figures differ, 
fCause of different methods of making and inter- 
geting their tests, from those used by Dr. Sabine, 

ud conversation should be reduced to a very soft 
Whisper in apartments with a 20 S.U. room noise, 
he telephone bell should also be very faint, and 

© average radio wholly inaudible. Similar differ- 
"nces occur all down the list. 

Note that for all these occupancies, excepting in 
“tremely quiet localities, solid metal lath and 
ey masonry partitions, under average con- 
‘Ons of use, are reasonably soundproof. 


* 


its ig. 134 affords a very convenient means of 
Sualizing all the foregoing and should be noted 


ready reference. 


hi 7 also shows the reason why telephone 
Sshould not be attached to dividing partitions. 
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Fig. 134—Loudness of Sounds After Passing Through 

Average Solid Metal Lath or Masonry Partitions and 

Their Relative Audibility Under Various Conditions 
of Noise. 


The intensity of ringing is much louder to the 
listener in the. adjoining room when the bell is 
attached to the dividing partition than when it 1s 
attached to an outside wall so that nearly all the 
sound is air-borne. 


The principles underlying Rules 9, 10 and 11 are 
also illustrated graphically in Fig. 133, Page 124, 
for average conversation. 


Rule 12. Double Partitions in which the two 
elements or surfaces are completely separated by air, 
resist sound much more effectively than solid partitions 
of equivalent total weight. Transmission through 
each of the halves of the partitions follows Rule No. 1; 
transmission through the composite construction does 
not. 

The greater effectiveness of double partitions in 
preventing the passage of sound as compared with 
solid or bridged-over hollow partitions is attributed 
to the double change in elasticity and density from 
plaster to air and again from air to plaster as the 
sound waves strike the second member. See Fig. 
131, Page 116, Diagram D. There is also some 
reflection back, into the hollow space, of the sound 
waves which reach the second member. This action 
contrasts with the single change in elasticity and 
density of the propagating medium where the 
partition is solid. 
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Dr. Sabine’s tests give double metal lath parti- 
tions with face-to-face of plaster thickness 4 inches, 
and weighing a total of 18 pounds per square foot 
an astonishing rating of 40.2 S.U. average sound 
insulation value (see Fig. 135, Page 126, for method 
of construction). In contrast a 54-inch hollow 
clay tile and plaster partition weighing 28.8 pounds 
has a sound insulation value of 34.0 S.U., while a 
4%%-inch solid metal lath and plaster partition 
weighing 41.8 pounds has insulation of 38.2 S.U. 
The 18-pound double partition thus is a better 
insulator than either of the much heavier hollow 
or solid partitions of greater thickness. In fact, 
reference to Fig. 132, Page 117, shows that a solid 
partition to possess a sound insulation rating of 
40.2 S.U. (on the basis used by Dr. Sabine!) would 
need to weigh about 50 pounds per square foot, a 
prohibitive dead load for all except bearing parti- 
tions. 


Thus where a superior degree of sound insulation 
is desirable and slightly greater cost is not objec- 
tionable, the double metal lath partition offers a 
happy solution to the soundproofing problem. 
Reference to Table 7 shows that the loudness of all 
but shouting sounds, singing, or a loud radio are 
reduced to unintelligible and in most cases inaudible 
sounds, and shouting, etc., reduced to average 
whispering intensity. 

Recent tests indicate that a 2-inch clear separa- 
tion on the inside of the partition is the minimum 


1 The basis used is important. Other investigators assign 
correspondingly higher figures for all these partitions and to 
make the proper comparison the actual S. U. insulation value 
would have to be changed accordingly. 
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which produces satisfactory results. With ], 
separation the confined air acts as a compress 
elastic band which has a tendency to cause bg 
halves of the partition to vibrate in unison, 
separation of 4 inches will provide 3 to 5 S]j7 
insulation more than the 2-inch separation; 

tests have not yet established the economic 
mum separation. 


Rule 13. Double metal lath partitions prow 
insulation substantially equivalent to double maso; 
partitions of much greater thickness. 


The results on double metal lath partitic 
mentioned compare very favourably with ] 
Sabine’s tests on double gypsum block partiti 
made up of a double row of 2-inch gypsum bk 
with a 2-inch space between and finishing 6 inc 
in thickness. For the important low frequencies 
metal lath construction transmitted less, and 
the whole musical scale transmitted an averag 
only 3.7 S.U. more than the much thicker gyps 
block wall. With an increase in width of separa 
to approximately 4 inches the double metal 
partition would be on a par with the gypsum b. 

Tests by Chrisler on double partitions she 
substantially equal sound insulation for de 
hollow back-plastered metal lath partitions finis 
6 inches thick, double 3-inch gypsum block p 
tions finishing 814 inches and double clay 
finishing 914 inches thick and with 1-inch | 
linum in the hollow space. Although a do 
metal lath partition as usually built might _ 
slightly less insulation value than the de 
hollow back-plastered partition which was te: 
the difference would not be important. 

Leading physicists state that resiliency 1 
double partition is beneficial instead of being d 
mental, from the standpoint of sound insula! 
inasmuch as this particular property ten¢ 
prevent its compressing the confined air § 
which would become a more effective mean 
transmitting the sound waves to the other f 
the partition. Being confined by a resilient 
the air is a more effective and elastic wave-abso 
medium. 


Double metal lath partitions, therefore, 
maximum sound resistance with minimum thie a 
and greatest economy. L 


Rule 14. (A) Fillers in the hollow space of 4 
partitions ‘produce little or no beneficial effet @ 
frequently increase rather than decrease transm 
(B) Absorptive membranes in the hollow spat 
effective when they do not touch either half of p4 
and when the free air space either side is large 
to permit dissipation and absorption of sound | 
by the membranes. a 

Scientific experiments show that most fille pa 
mechanical ties or separators in the hollow ae 
between the two halves of a double paruitte® —— 


SOUND 


rerially increases the sound conduction through it. 
Sabine and Chrisler demonstrated that in practically 
every case where fillers of felt, quilt, cork, fibre 
hoard and similar porous materials were used, that 
the sound insulation was not only not improved 
hecause Of absorption of sound by these materials, 
but that on the contrary many of them functioned 
gg conductors to transmit sound across the space 
so that frequently more sound passed through the 
artition than when the air space was unfilled; 
and that in those cases where better results were 
achieved there had not been sufficient improvement 
to warrant the additional expense. 





Clear proof of the detrimental effect of connec- 
tions or separators of any kind such as metal 
separators, wood blocks or other devices used to 
stiffen the two parts of a double partition was 
made by Dr. Paul E. Sabine, at the Riverbank 
Laboratories. The identical double meta! lath 
partition described, when provided with metal 
separators making it in fact an ordinary 4-inch 
hollow metal lath partition showed a reduction of 
oly 32.0 S.U. as compared with 40.2 S.U. for the 
double partitions. The separators thus reduced 
the insulation efficiency by a considerable amount. 
However, if these separators had been carefully 

padded where they made contact with the studs, 
itis very likely that the results would have been 
improved considerably. 


Although absorbent membranes are frequently 
sed in the hollow spaces of double partitions, 
sound transmission tests indicate they are of doubt- 
lul value when the membrane touches either side 
ot the partition and when the air space on either 
side of the membrane is so small that it acts as a 
‘ompacted elastic band so that the sound sets the 
membrane in motion rather than being absorbed 
y the latter. However, with a clear separation of 

to 3 inches either side, the membrane becomes 


stinctly effective and reduces transmission ap- 
Peciably. 


AGH the Oliver type of sound resisting partition a 

ae wall of metal lath and channels is used 

“@cked up by plaster or fibre board on the inner 

Mtlace, each side being independent of the other 

Md about 134 inches thick. The space between is 

Vip making a total thickness of approximately 
Inches. 

















bys hese are undoubtedly excellent sound resistants, 
ty No scientific test data has been made available 
». ’Mpare the sound insulating qualities of Oliver 
moots with others to determine what, if any, 
ea they possess over double metal lath 
we, 21S without an intervening membrane and 
_ Sut the plasterboard backing. 

Rule | 


hatw 5. The better the edges of the partition are 


fed from floors, walls and ceilings against which 
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they abut, the more effective the partition functions 
as an insulator. 

Tests show that best results are obtained by 
insulating the edges of the partition from the sur- 
rounding walls, floors and ceiling by means of felt 
or other shock absorbers such as cork, lead, etc. 
This point is important for music studios, bowling 
alleys, radio-broadcasting, etc., where entire free- 
dom from conduction of sound through the floor 
slab or ceiling is desirable. The use of machinery 
cork under and over the partition along floors and 
ceiling is specially advantageous and recommended 
for important sound insulating jobs. See also 
Fig. 133. 


Furthermore, great care must be exercised in the 
erection of any form of sound-resistive double 
partition to see that no part of it will touch piping, 
conduits, heat ducts, etc., which may form a similar 
contact with the other part of the construction and 
thus largely diminish the soundproofing advantages 
of the air space. 

Rule 16. Cracks around door, window and ventt- 
lator openings in walls and partitions, the wood or 
glass panel in doors or partitions themselves and 
communicating pipes or conduits all transmit con- 
siderably more sound than the partition wall 
materials. 


Tests by Professor H. Kruger of the Royal Uni- 
versity at Stockholm showed that a 1%4-inch 
wooden door with 44-inch panels permitted as 
much sound to go through the center as a plaster 
panel weighing about 3 pounds per square foot 
(about 38-inch thick). Two doors mounted to- 
gether and having 1-inch felt between when tested 
over the door crack, provided practically no resist- 
ance to transmission, it being equal to that of a 
plaster partition weighing approximately 1 pound 
per square foot. Equally unsatisfactory results 
were obtained for 14-inch thick single glass panels. 


Professor Watson found that when a door was 
cut into a solid metal lath partition and installed 
with a %g-inch threshold opening, the relative 
intensity of sound transmitted through the partition 
jumped from 0.93 to 7.3 after the door was cut in, 
and up to 11.7 with an opening of 4%4inch. He also 
found after constructing what were intended to be 
soundproof music rooms that sound was communi- 
cated by means of the ventilation system although 
it had been carefully installed. Ventilator ducts 
just below the ceiling line are frequently run the 
length of the building to vent toilet rooms in hotel 
buildings. No amount of insulation in the walls 
or partitions will in the slightest degree abate the 


‘transmission of sounds carried from room to room 


by this means. Similarly, pipes and conduits in 
the walls between rooms facilitate sound transmis- 
sion, as do loose door bucks and trim. 


Therefore it is manifestly unwise to use heavy 
sound-resistive construction in corridors and else- 
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where where it is not feasible to do away with 
guarded openings. A balance should be struck 
tending to equalize the transmission through the 
partition material as compared with that through 
or around the openings. After that the choice 
should be made on the basis of space saving, weight, 


cost, freedom from sound-transmitting cracks 

As a corollary, where freedom from sound 
mission is of great moment, then the design gs 
be such as to place all pipes, conduits, venti 
ducts, doors and windows in outside or 
communicating walls. 
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Importance of Partitions as Fire Barriers: 


Fire resistive partitions and ceilings are recog- 
nized by fire departments and fire prevention 
authorities as an important link in the chain of 

-parriers necessary to prevent the spread of fire. 
Their absence.facilitates propagation of fire without 
check throughout the floor on which it starts; lack 
of partitions around stairways and elevator shafts 
permits fire to spread vertically and in turn laterally 

| to completely envelope the whole structure. 


Modern Building Codes Require Use of Fire- 
Resistive Partitions: 


Profiting by experience in these fires in buildings 
erected before the present day principles of fire 
prevention had become well established, framers 
of modern building codes now require fire resistive 
partitions to be built into the structure so as to 
safeguard life and confine the fire to an area whose 
size is largely governed by type of occupancy and 
within which it can be readily brought under con- 
‘trol by the fire department. 


Fire insurance companies in determining the 
premium rate for building and for contents allow 
‘credits or place penalties, respectively, for the full 
‘use or lack of such partitions. 


| Instead of the hit or miss requirements of building 
Ordinances of a decade or two ago, code writing 
has become scientific. Partitions, in common with 
Other structural elements such as walls, columns 
and girders, are required to possess specific fire 
endurance—1, 1% or 2 hour, etc., as the case may 

_ %, to provide resistance somewhat in excess of the 

J probable duration of a fire at the particular part of 
the building in which the partition is located. 


Bureau of Standards Rates Two-Inch Metal 
Lath Equivalent to Much Thicker Partitions: 


S. H. Ingberg of the United States Bureau of 
andards conducted a series of tests on metal lath 
ad channel stud solid and hollow plaster partitions, 
“tober, 1929, with the following results: 


The usual 1:2 sanded Gypsum plaster 2-inch 
‘hd partition was given the full one hour rating, 
© 1:24 partition 2144 inches thick was rated 
.Our 10 minutes, while the 41-inch hollow par- 
tion was given a 114-hour rating. 


ott non-official tests on 2-inch wood fibre 
5; ser (no sand content) indicated more than a 
,. Ur rating, from the standpoint of heat trans- 
‘sion, but this data was on small samples and 
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will have to be confirmed on full size samples and 
be subjected to the water stream test, which it will 
undoubtedly pass. 


This rating of 1 hour for a 2-inch solid metal] 
lath and plaster partition places them on a par 
with thicker partitions of a masonry block, brick, 
GLC. 


The table shows the following minimum per- 
mussible thicknesses for a 1-hour rating: 


3 inches for unplastered hollow gypsum, or 
cinder block, on solid reinforced concrete, 
or solid plasterboard and plaster. 


4 inches for unplastered clay or concrete brick 
or hollow concrete block. 


4 inches plus plastering both sides for hollow 
clay tile. 


6 inches for 2-cell unplastered clay tile. 


In a few instances greater ratings were accorded 
partitions listed above, but in most cases this was 
given on the basis of the addition of plaster, or 
greater thicknesses. 


(Similar increased ratings are also obtainable 
with solid metal lath partitions of 3 and 4 inches 
thickness, but these are so seldom used that they 
have not been classified). 


However, it is noteworthy that no other com- 
monly used type of partition of the same thickness 
is given equivalent rating with 2-inch metal lath 
partitions. 


Other Fire Tests Show Remarkable Endur- 
ance of Metal Lath: 


Although the present American Standard Fire 
Test has governed all recent testing, building code 
officials also recognize some of the earlier tests, 
when made by well-known authorities. Among 
these were the late Professor Ira O. Woolson of the 
National Board of Fire Underwriters and Professor 
S. J. MacGregor of Columbia University. On July 
21, 1910, two full-sized 2-inch gypsum and metal 
lath partitions were tested for 1 hour and success- 
fully passed both fire and water stream tests under 
conditions even more stringent than present stan- 
dards. Quoting from the test report, “‘No fire, 
smoke or water came through either partition 
during the test and they were firm and rigid after 
the test.” In consequence 2-inch metal lath parti- 
tions were approved as “‘fireproof’’ and are per- 
mitted wherever fire-resistance of 1 hour is required 
by the codes. 
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On July 17, 1914, Professor MacGregor made a 
test on 24-inch portland cement and metal lath 
plaster construction. After 3 hours of fire test the 
partition was subjected to a water test. No fire, 
smoke or water came through and it was accord- 
ingly given a 3-hour rating—the only construction 
other than heavy masonry to be accorded so high 
a rating. 


Metal Lath Under the Baptism of Conflagra- 
tion: 


Not only under laboratory conditions but in the 
strenuous test of exposure in all sorts of fires have 
metal lath partitions demonstrated their remark- 
able endurance. Examples without number can be 
cited in which metal lath partitions have been 
commended by fire chiefs, insurance men and fire 
prevention authorities for having confined fires to 
the place of origin, or maintaining stairways and 
elevator shafts as safe havens of refuge and exit for 
occupants of buildings and of having. prevented 
conflagrations. 


Specific Code Recognition in Some of the 
Larger Cities: 


Because of the authoritative fire tests cited and 
excellent performance under service conditions 
metal lath and plaster partitions are given special 
recognition in building codes throughout Canada. 
Examination of objects exposed to heat in actual 
fires and the amount of combustible contents shows 
that a fire corresponding in intensity with that of 
the 1 hour Standard Fire Test is about the maxi- 
mum to be expected in office, apartment, hotel, 
hospital and similar occupancies; and codes are 
now requiring only 1 hour endurance for most 
partitions in such buildings. National Board of 
Fire Underwriters as well as other codes authorize 
the use of 2-inch solid partitions for corridors, 
public halls and division partitions. 

Many of these codes specifically permit solid 
metal lath partitions for similar uses in non- 
fireproof buildings. 


Comparison with Other Types of Incombust- 
ible Partitions: 


Various types of masonry block partitions have 
likewise succeeded in passing fire test requirements 
and are justly approved by building codes, but in 
comparing them with the value of the reinforced 
solid or hollow metal lath partitions, it is important 
to note that metal lath constructions have no 
tendency to break up into parts as have the other 
types of partitions in many of the fires described. 


Thus metal lath partitions have one invaluable 
property of fire resistance possessed by no other 
combination of materials; they can expand or con- 


tract without danger of dislodgment or spalling. 
This is particularly important in fires when the 
application of the fire stream causes sudden cooling 
of the hot partitions. 


Many failures due to this cause were noted jn 
the case of other types of partitions in the San 
Francisco fire. Lack of reinforcement in such par. 
titions caused rapid spread of fire from room to 
room in the conflagration at the Pocasset Mills 
1928. In contrast, metal lath partitions in the 
same fires remained intact with negligible damage 
to their fire-retardent properties. 


Metal lath partitions combine the advantage of 
the plaster as the fire retardent, with advantage of 
reinforcement throughout and the ability of this 
reinforcement to provide a mechanical bond and 
lengthen the fire-retarding value of the plaster 
coatings for a period long after they would haye 
dropped off other bases, and become useless. 


In comparing the various requirements of the 
Standard Fire Test with actual fire conditions one 
fundamental fact stands out. The most important 
test requirement is the ability of the partition to 
maintain its integrity against the actual penetration 
of fire and water. A partition satisfying this re- 
quirement when used around a stairway provides 
safe exit for occupants of a building, and a place 
from which to fight the fire; when used as a separa- 
tion between rooms it confines fire to the room of 
origin. Unquestionably the larger percentages of 
communicated fires make headway through struc- 
tural failure due to heat only or disintegration of 
the partition or ceiling under the combined action 
of fire and water rather than by heat conduction. 
This point is made because portland cement plas- 
tered metal lath partitions and ceilings, although 
not given so high a rating as gypsum block from 
the standpoint of heat conduction, have shown at 
least equal durability when exposed to actual fire. 
Undoubtedly this is why many insurance under 
writers give preference to cement plaster on metal 
lath, and why building codes should give special 
recognition to its use in places—stairways, CxIts: 
corridor partitions and elevator shafts—where heat 
conduction is less important than rugged durability. 


Metal Lath Protected Wood Studs and Joists 
Receive One-Hour Rating: 

Space permits only brief mention of the 1-how 
rating granted by the Underwriters’ Laboratori’ 
to wood stud partitions when protected each aa 
by 34-inch of gypsum plaster applied on a = 
lath. This rating applies to both bearing and NO" 
bearing partitions and is the highest rating acco! aa 
by the Underwriters for any combination Oe 
studs and plaster protection. This constructiO® © 
required by building codes as a protection IY “7 
types of non-fireproof buildings. It 1s thei 
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economical form of bearing partition, presents no 
special construction problems and is recommended 
as an ideal combination for use with non-bearing 
solid metal lath partitions. For low cost construc- 
tion, both are recommended for use with wood 
joisted floors which have also received the Under- 
writer's 1-hour rating when protected by metal 
jath and plaster ceilings. 
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Comparative Fire Test: 


— On October 8, 1936, Professor W. L. Sagar of 

the University of Toronto conducted a comparative 
| _ fire test on metal lath and plaster and plaster board 
and plaster. The purpose of the test was to deter- 
mine the comparative merits of the two materials 
asafireretardant. The following isa recapitulation 
of the report of Professor Sagar: 

































plaster board and plaster and two-coat metal lath 
and plaster are much the same. 


_ 2. The fire broke through the plaster board and 
_ plaster type of ceiling in 53 minutes. At no time 
did it appear through the expanded metal type of 
ceiling. 


Although the temperature in the west side of the 
chamber was probably lowered when the fire broke 
through the east portion of the ceiling, the relative 
resistance of the covering materials is not thought 
to have been affected thereby. 


3. The fire broke through the walls in one place 
only, namely, the plaster board observation panel 
i the west wall. This occurred in 59 minutes. 


4. After quenching, it was observed that, viewed 
lrom the inside, the plaster board and _ plaster 
generally had been destroyed, while the metal lath 
4nd plaster generally was intact. 


5. Generally, wooden studs facing the fire under 
metal lath and plaster were damaged less than 
those under plaster board and plaster. 


6. The metal lath had operated to hold the web 
of plaster together, whereas the plaster applied to 
Plaster board fell away very generally. 


i. In consequence of this, for conditions existing 
M the test, the metal lath type of plastered wall 
ind ceiling constitutes a much better barrier against 


‘Pread of fire than the plaster board and plaster 
ype does. 


Brig. 136 shows the condition of the interior of 
, West wall of the test chamber after completion 
ithe test. Note the complete destruction of the 
» “ster board and plaster together with the charred 
The inch wood studs in the left side of the wall. 
4; ight side shows the plaster and metal lath 
 Mtact. 


1. The heat transmitting properties of two-coat.- 
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Fig. 136—Interior of West Wall. 


The small window shown in the illustration is 
an observation panel which was covered with 
plaster board and plaster before starting the fire. 
A similar panel adjacent to the one exposed by the 
fire exists behind the metal lath and plaster which 
was not affected. 


Protection of ceiling joist and structural steel is 
also of greatest importance as indicated in Fig. 137, 
showing the complete destruction of the plaster 
board type of ceiling in the test chamber. The fire 
broke through that type of ceiling in 53 minutes 
while the metal lath and plaster half was still 
intact at the end of the test. 


Fireproof partitions of metal lath and plaster 
prevent spread of fire horizontally through a storey 
while metal lath and plaster ceilings prevent the 
fire from communicating vertically from one floor 
to another. 
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Fig. 137—-(Left) Metal Lath and Paster Ceiling. 
(Right) Plaster Board and Plaster Ceiling. 





Fig. 138 shows a stairway completely destroyed 
by a recent fire in Toronto, Ont. Note that com- 
bustible lath had been used to enclose the only 
means of exit from the second storey. Had metal 
lath and plaster been employed, not one life would 
have been endangered and the damage to the 
building would have been much less. 


Stair Wells and Ceilings: 


Nowhere is the fire hazard as great as around 
stair wells and furnace rooms and for this reason 
those portions of the structure should be amply 
protected. 


Many examples of disastrous fires are on record 
where an unprotected stair well has meant loss of 
life or serious injury to occupants of upper floors. 
Not only the enclosing walls should be constructed 
of fire-resisting materials but the soffits of stairs 
should also be protected against fire by the use of 
metal lath and plaster. 





_ Approximately 90 per cent. of all fires originate 
inside a building and the greater number of these 
conflagrations start at the heating plant. A furnace 
room completely enclosed with metal lath and 
plaster walls and ceiling will provide an effective 
stop for a fire originating at that point. It is par- 
ticularly recommended that the ceiling over heating 
plant be protected with metal lath and plaster, 


Garages attached to residences are another form 
of fire hazard and too much stress cannot be placed 
on the importance of guarding against fire originat- 
ing at that point. Many building codes throughout 
the Dominion require that all ceilings and walls 
around attached garages be protected with meta] 
lath and plaster. This is particularly important 
where living rooms are situated over the garage, 
A garage protected in this manner will provide 
ample time for the exit of occupants and will lessen 
the damage to structural members from frre. 


Frame Structures: 


Stucco on metal lath over frame dwellings will 
provide a fire-resisting construction particularly 
suitable for the congested areas as well as rural 
districts. , 


Reinforced Portland cement stucco forms a con- 
crete covering for the combustible wood framing 
timbers, thereby protecting them from fires origin- 
ating in other buildings. Such construction forms 
absolute protection for the farm dwelling exposed 


; to conflagrations starting in barns and outbuildings. 
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Section No. VIII Part “‘A”’ 


Resistance to Vibration and Impact 


In almost every type of building partitions are 
subject daily to impact or shocks which may 
destroy them entirely or cause disfiguring cracks 
and hasten ultimate failure, and entail an outlay for 
repairs and redecoration which may prove a serious 
drain on income. Partitions are also extensively 
used for enclosing stair shafts and corridors and 
therefore, as necessary safeguards to life, their 
stability under extreme service conditions is of 
great importance. 


Resistance to Cracking Around Door Open- 
ings: 


Cracks frequently occur around openings in par- 
titions because of the impact of slamming doors. 
However, investigation of hundreds of metal lath 
partition installations shows that adequate anchor- 
age of the bucks to the floor and the correct details 
for casings and trim prevent such cracks. Archi- 
tects and detailers of millwork have long since 

perfected these details and used them successfully 
in thousands of buildings. With these and the new 
type of concealed metal buck the construction 
measures up to the highest requirements for free- 
dom from cracks around openings. 


In metal lath partitions the lath reinforces the 
plaster at sides and top of openings right up to 


| and under the casings and also makes a reinforced 


girder, continuous with the plaster at either side, 
lor the portion from the top of the opening up to 
the ceiling. Masonry constructions are deficient in 
_ this respect so that many architects specify the use 
of strips of metal lath about 1 foot wide on both 
‘Sides of masonry partition openings and diagonally 
_4€ross corners at top. In addition to this a steel- 
_teinforced lintel must be provided at extra expense 
© carry the units over borrowed light partitions 
and others with long span openings. Even with 
hese precautions the construction is unable to 
sist continued impact of closing doors, and cracks 
: wil frequently occur extending straight upward 
diagonally from top of opening to ceiling. Many 
uilders recognize the superiority of metal lath for 
.'S purpose by using it for the entire portion 
I" tween the door head and ceiling, where masonry 
> used for the remaining portions. Similar condi- 
“ns exist in partitions around pent-houses, eleva- 
heats and adjacent to crane runways where 
7 is constant vibrating of moving machinery, 
where metal lath partitions should be used 
“ause of their reinforced construction. 












Accident Confirms Remarkable Resistance to 
Impact of Solid Metal Lath Partitions: 


Some time ago Mr. F. R. Washburne of the Con- 
struction Department of Libby, McNeil & Libby, 
well known meat and food packers, designed a 
factory with a 2-inch solid cement plaster and 
metal lath partition 150 feet long and 16 feet high. 
Mr. Washburne narrates the following incident: 


“About eight weeks after the erection of this 
partition the owners were moving machinery intq 
the building and the workmen, in placing a large 
punch press, weighing approximately 5,000 pounds 
and about 8 feet in height, allowed it to tip over 
and strike this partition, resting against the same 
at an angle of about 40 degrees with the floor. I 
was surprised upon examination to find that the 
only damage to the partition was a slight dent in 
same, where the top of the press had struck.” 


Such cases as the above are common occurrences 
in warehouses, factories, machine shops, etc., where 
anything from heavy packing boxes, machinery, 
castings or safes may be accidentally dislodged and 
fall or be shoved against the partitions. In garages 
there is the impact of automobiles and in school 
rooms the jostling of pupils against partitions. For 
all these the toughness and resiliency of metal lath 
partitions, as described in the incident above, are 
specially suited. 


Acid Test of Tornado and Hurricane Verifies 
Structural Superiority of Metal Lath Parti- 
tions and Walls: 


Six square miles of the residential section of St. 
Louis were devastated by a tornado in September, 
1927. In the destruction of the auditorium of the 
Central High School of that city, students found 
the only avenue of escape a corridor with partitions 
of 2 inches of solid metal lath and plaster. This 
remained intact despite the impact of tons of brick, 
steel and concrete which bent and slightly deflected 
but did not dislodge it, thus providing safe egress 
and saving the lives of the children. In many other 
instances in this tornado impacts entirely dislodged 
and destroyed partitions of ordinary construction 
and of masonry block. 


The superior strength of metal lath reinforced 
construction was also strikingly demonstrated in 
the Florida hurricane of 1926. In the midst of the 
ruins of other types of construction, a Fort Lauder- 
dale dwelling built with 2-inch metal lath cement 
plastered walls was certain refuge for those whose 
homes were destroyed. 
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Economical in first cost and with minimum up- 
keep, buildings of all kinds can be built in tornado 
country, with exterior walls and interior partitions 
of metal lath reinforced construction only 2 inches 
thick, with maximum safety against buckling, 
twisting, bending and racking. Such construction 
is recommended for residences, camp buildings, 
summer houses, farm structures, buildings in the 
oil fields, bridge-tenders’ shanties, forest-fire watch 
towers, etc. 


Solid Metal Lath Partitions Resist Explosion: 


Resistance to explosion is an important requisite 
for partitions used as enclosures in factories and 
store-rooms, where explosives are used in manufac- 
ture, and in hospitals where storage is provided for 
highly inflammable x-ray and motion picture films. 


‘Metal lath partitions resisted explosion in a 
striking way in the explosion and fire which threat- 
ened plant some time ago. 


‘On the fourth floor of this five-storey building 
is a mixing room where nitro-cellulose compound 
is used. The south and west walls of this room 
are of brick, the north and east are constructed of 
meta] lath on metal studs. 


‘‘The immense force developed by the explosion 
pushed out the exterior walls of the building, al- 
though they did not collapse. After the fire was 
over it was necessary to jack up the floor beams to 
let the walls come back into place. 


‘But the metal base and plaster partitions with- 
stood the force of the explosion perfectly. Although 
the force of the explosion and the volume of fire in 
the room was great, none of the fire got beyond the 
partitions. When the fire department arrived at 
the scene it found the fire confined to the room 
where the explosion occurred and put out the fire, 
the sprinklers having been put out of commission 
by the explosion.”’ 


Ability to withstand both heat and explosive 
shock are necessary for the storage of nitro-cellulose 
materials. The National Board of Fire Under- 
writers had already given serious consideration to 
these hazards and had promulgated certain rules 
which if adhered to might have prevented the 
Cleveland holocaust. 


The following is excerpted from the 1926 edition 
National Board of Fire Underwriters’ Regulations 
for the Storage and Handling of Photographic and 
x-ray Nitro-cellulose Films and shows solid metal 
lath partitions rated second only to reinforced 
concrete. 


“25. Vented Storage Rooms: 


(a) Walls or partitions, floors and ceilings shall 
be of noncombustible material. Walls shall be 
continuous from floor to ceiling and shall be securely 
anchored. The following constructions have been 


found suitable. Others shown furnishing equi- 
valent performance will be equally acceptable. 


(1) Reinforced concrete. 
(2) Metal lath with solid cement plaster not less 
than 21% inches thick. 
(3) Three-quarters of an inch cement or gypsum 
plaster on metal lath on each side of studs. 


(4) Brick.......... ! 

(Ss) Wile: See Plastered on each side to aq 

(6) Hollow es thickness of 44 inch. 
Blocks...... | 


Remarkable Record in Earthquakes Leads 
Engineers to Rate Metal Lath Partitions 
Second Only to Reinforced Concrete: 


The resistance afforded by metal lath partitions 
against crack producing impacts is further illus- 
trated by earthquakes where service conditions are 
notably severe because the entire structure is sub- 
ject to settlement and racking stresses which are 
carried to floor and walls and thence into the 
partitions. 


San Francisco Earthquake, 1906: 


In this great disaster masonry partitions were 
either entirely destroyed or so badly twisted and 
cracked they had to be torn down and rebuilt, 
while the metal lath, although exhibiting an oc- 
casional crack, were repaired without difficulty and 
remained steadfast against the fire which ensued. 
This is only one of hundreds of instances where 
2-inch solid and 4-inch hollow metal lath partitions 
survived both the ’quake and fre. 


Porto Rico, 1918: 


Notwithstanding that large quantities of metal 
lath had been used in the earthquake area, the 
Government Engineers reported no cases of de- 
struction of plaster on metal lath, although numer- 
ous buildings were wrecked in this quake. 


Inglewood, Hyde Park, California, 1920: 


Regarding this ’quake of unusual severity, al- 
though metal lath was extensively used, Mr. ©. ® 
Weatherby, Assistant City Engineer, reported that 
he had not found a single instance of fallen plast®! 
where metal lath was used. 


Tokio and Yokohoma, Japan, 1923: 


No ’quake in recorded history has caused gf 
loss of lives and property. Wilbur S. Sampi®; 
gineer for the Fuller Company, after. inspecting B= 
number of buildings which had been in the ‘quake 
zone, reported as follows:* 





1 Engineering News Record, Nov. 1, 1923. 
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“Interior Partitions 


“* * * The hollow tile seems utterly unable to 
withstand the crushing effect of the lateral move- 
ment of columns, as evidenced by the crushing and 
falling of this class of partitions. * * * In certain 
jocalities where metal lath partitions were used 
these were more or less damaged, but this damage 
was not nearly so pronounced as in the hollow clay 
tile partitions.* * *” 


“If impractical to use reinforced concrete parti- 
tions, the next best in the order named are metal 
lath on steel studs, solid brick, hollow brick, hollow 
clay tile. Reinforced concrete is, of course, recom- 
mended because of the additional stiffness awarded 
to the structure as a whole, but if this seems to be 
impracticable then use metal lath.” 


Santa Barbara, California—1925: 


Here again, in vivid contrast to the ruins of ma- 
sonry partitions and walls, metal lath construction 
stood in perfect shape and without a crack thus 
revealing its rugged integrity. 


Earthquake Insurance Shows Value of 
Shatter-Proof Partitions: 


With recurring tremors on the Pacific Coast, 
earthquake insurance has mounted until in 1927 it 
had reached the stupendous sum estimated at 
$600,000,000 and the premiums about $3,000,000 
per year. Earthquake insurance, required by many 
investment houses before a Pacific Coast building 
loan will be financed, is so expensive that it has 
brought new policies with ‘‘deductible clauses’’ 
as high as 10% of the face of the policy. 

‘“‘This* means that a building insured for $1,- 
000,000 under the 10% deductible clause must be 
damaged to the extent of $100,000 before the 
Insurance company incurs any liability, the damage 
up to $100,000 being entirely to the account of the 
Owner. * * * The deductible clause in a policy has 
a definite purpose. It makes the owner more 
Careful of minor details in the construction of his 
building and relieves the insurance company of 
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the annoyance arising from minor losses, such as 
fallen plaster or broken windows which may be due 
to shocks of moderate intensity.” 


Undoubtedly this is one reason why owners and 
builders in the earthquake zones who must assume 
the liability for the “first 10 per cent”’ are preferring 
metal lath partitions because of their well-evidenced 
structural stability. 


Why Metal Lath Partitions Resist Vibration 
and Shock Better Than Others: 


Two inches of solid plaster carried on and fully 
reinforced by a continuous network of steel lath 
attached to sturdy steel channels anchored to floor 
and ceiling makes solid partitions well-nigh invul- 
nerable to impact or vibration. Compare this con- 
struction with masonry or block units that rely 
upon a problematical bond in carelessly filled mor- 
tar joints which are usually sadly deficient in 
resistance to shear and tension. They are seldom, 
if ever, anchored to floor and ceiling and when 
subject to sudden shock, crack and frequently 
collapse. 


High compressive strength, an important prop- 
erty in bearing partitions and the strong point of 
masonry construction, is immaterial in non-bearing 
partitions which carry only their own weight. On 
the contrary, conditions involving resistance to ten- 
sion and shear are often met with, and to resist these, 
solid metal lath partitions are admirably fortified 
with steel in both directions. 


Plaster board constructions are merely plaster ap- 
plied over pre-cast paper-reinforced plaster attached 
to light channel members. They are without a 
metallic key and bond for the plaster and therefore 
without the mechanical reinforcement. considered 
necessary to successfully resist forces which tend to 
separate the plaster from the board or which cause 
cracks where plasterboard sheets meet at supports. 


Finally, whatever type of plaster is used on solid 
partitions it is always troweled on, with each coat 
securely interlocked and inseparably bonded to the 
preceding ones, and is therefore a compact mass of 
greater density and strength than constructions 
made with poured-in place or unreinforced pre-cast 
units. 
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ADAPTABILITY 
Section VIII Part “B” Adaptability 


Because of their great strength as compared with their weight and thickness, metal lath partitions are 
generally better suited than others for subdivision of space, enclosing walls and general utility in many 
types of buildings and classes of occupancy. In order that the architect and builder may, with greatest 
convenience, determine the many places where metal lath construction can be used to greatest advantage 
in his own work, a bird’s-eye view of the building field showing some of the principal uses for metal lath 





partitions is given in the following: 


Part of Building, etc. 


(a) Borrowed light partitions in 
offices and.along corridors. 


(b) Over wide-cased openings 
between offices en suite. 


(c) Around door openings. 


(d) For partitions subject to 
complete dismantling to meet 
needs of tenancy. 


(e) For partitions subject to re- 
moval without destruction. 


(f) Cutting new openings for 
doors and closing up old ones. 


(g) For general decorative use. 


(h) For corridors with marble 
facing. 


A—Office Buildings 
Advantages of Metal Lath Partitions Compared to Other Types 


(1) Metal lath and channel solid or hollow partitions are self-supporting without 
lintels or special construction over long glass and door openings as compared 
with special steel or heavy wood or concrete and steel-reinforced lintels 
required, at extra cost, to carry block or tile over openings or an extra charge 
for metal lath over such openings where tile and block is used either side. 
Without a reinforced lintel a crack will invariably form (when masonry is 
used) extending at each side from top of opening to ceiling. 


(2) See No. 1. 


(3) Metal lath reinforcing and metal studs which reinforce partitions adjacent 
to openings, resist impact of slamming doors better than thin masonry or 
plasterboard, because masonry is usually not anchored to ceilings and the 
board construction does not have the mechanical key for the plaster or the 
elasticity to absorb shocks and prevent cracks. 


(4) As value of salvaged masonry blocks is less than labor required to salvage 
and clean them, and re-use made difficult by adherence of old mortar and 
plaster, and as metal lath partitions can be readily cut down and removed 
‘‘en-masse,’’ with salvage of channel studs, the net cost of removing metal 
lath partitions particularly the hollow type is no more than that of masonry 
types, and in many cases is less. 


(5) Where partition is to be moved without destruction, and set up short 
distance away on same floor, metal lath partitions because they are 2-way 
reinforced can be moved and re-erected without breakage more expeditiously 
and economically than masonry or plasterboard constructions, neither of 
which are reinforced to meet such contingencies. (NOTE: It is recommended 
that all ceilings be plastered complete and floors finished before partitions are 
erected so that in event of change in location, ceiling and floors can be patched 
without showing former location—also use wood floor bucks or metal floor 
and ceiling channels to facilitate moving.) 


(6) Because of self-supporting construction and no need for lintels (See No. 1) 
openings for new doors, etc., can be cut into existing metal lath partitions, 
and bucks, frame and trim set without special construction, lintels, etc., as 
required for masonry and plasterboard and metal partitions. Likewise, 
where old openings are to be closed new studs can be spliced to existing con- 
struction and metal lath and plaster applied with minimum loss of time. 


(7) Because of decorative possibilities of textured plaster on metal lath par- 
titions they are superior to those built of panels of metal or wood for use in 
medical arts buildings, in law offices, in beauty salons, in offices used for 
merchandising jewelry, bric-a-brac, etc., and elsewhere where the beauty 
and decorative value of colored and textured plaster effects are desirable. 


(8) Marble requires a strong setting base. Metal lath construction affords 
mechanical tie to channels in addition to either reinforced cement or gypsum. 
bond, therefore more satisfactory than on gypsum block or board partitions. 


B—Hotels, Apartments, and Residential Occupancies 


(a) Over wide openings such as 
"On bed-closets, for door beds 
hung on doors, for cased 


Openings between living room 
and kitchenette. 


(10) Same reason as No. 1. 
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B—Hotels, Apartments and Residential Occupancies (Cont’d) 


Part of Building, etc. 
(b) Where space is to be divided 


into numerous small areas 
such as bed-closets, clothes 
closets, pantry cases, re- 
frigerator space, etc. 


(b) Where space is to be divided, 
etc. cont'd. 


(c) For corridor partitions. 


(d) For soundproof separations 
between apartments and be- 
tween guest rooms. 


(e) Plaster arches over kitchen- 
ettes or for opening between 
kitchenette and living room, 
etc. 


(f) Bathroom piping, bath- 
rooms, and tiled kitchens. 


(¢) Around steam piping. 


(h) Pipe chases in partitions. 


(1) Passenger elevator enclos- 
ures. 


(j) Stair-shafts. 


Advantages of Metal Lath Partitions Compared to Other Types 


(11) Shallow depth of solid partitions yields greatest percentage of usable area. 
In small closets 34” rib lath can be bent to form partitions without channel] 
studs to reduce thickness and costs still further. Two or three inches makes 
or mars concealed-bed conveniences, or a cupboard for dishes, etc. Thick 
partitions are erected with considerable difficulty in small space, and consge- 
quently more expensive. 


(12) Plasterboard types of partitionsareuneconomical wherecut to fit incrowded 
quarters because of wastage and difficulty of erection due to special spacing of 
channels required. 


(13) Experience shows it is easier to provide grounds and anchorage for stee] 
shelving and steel cabinets on metal lath construction than on plasterboard 
types. 


(14) Because doors and openings under them offer much less resistance to 
sound passage from corridor to rooms than partition construction itself, there 
is no advantage in using thick heavy masonry for this purpose and space 
saving advantage of the 2” partitions (which are equivalent in sound resis- 
tance to much thicker partitions) should be utilized. 


(15) Most satisfactory results can be obtained by soundproof double metal lath 
partitions (without cross-ties between) and these are cheaper, lighter and 
occupy less space than any other partition construction now available which 
has commensurate sound resistance. 


(16) Arches of metal lath, channel and corner bead either 2 inches or 4 inches and 
upwards in thickness, now demanded by tenants, are most satisfactorily 
installed when placed between partitions of metal lath and plaster because of 
ease in tying to lath and channels. 


(17) Less space taken up and cheaper to fur bathroom piping in the clear on both 
sides with metal! lath and channels than to cut masonry blocks to fit between 
piping. Blocks are only held together by plaster because cut up and impos- 
sible of anchoring to ceiling. 


(18) If double row of blocks are used—one on each side to clear piping—they 
will take up 414 inches more space than double row of lath, plaster and chan- 
nels. This is extremely wasteful as every inch counts doubly in a small bath- 
room where space is at a premium. 


(19) Metal lath can be readily furred away to form soundproof construction 
and to prevent sound transmission through adjoining bathroom walls. 
Sounds of flushing toilets, etc., are freely transmitted when masonry blocks 
are cut to fit between and touch piping which is connected to fixtures in 
adjoining rooms. 


(20) Wherever glazed encaustic tile is used on bathroom walls or kitchens it 
must be embedded in a portland cement base. This is applied most satis 
factorily on metal lath, cannot be applied direct to plasterboard constructions, 
therefore, where tile is used it is most economical to make all bathroom pai 
and kitchens of metal lath construction, than to attempt to use two 


of materials. 


. - A nt 
(21) Channels in metal lath partitions offer more economical and permane 
means of attaching kitchen sinks, etc., than do other partitions. 
eam 
(22) Hollow metal lath partitions are preferred when necessary to enclose st sna 
piping, as metal lath prevents swelling, warping, and cracked plaster, 6°" 
occurs when plasterboard is used. 





(23) Pipe chases cut through from face to face of masonry partitions; 
sections of masonry between and metal lath over face are not SO uous 
because masonry is not suitably anchored top and bottom, as 1s conti to 
hollow metal lath and channel construction which is anchored thre sa | 
floor and ceiling. a 


(24) Enclosing walls of 2 to 3 inch solid metal lath reinforced pi os i 
built entirely self-supporting, or supported from structural i; thus occt Py 
floor level when bearing walls are otherwise not required, an@ *™™ 
minimum space. 


(25) See No. 24. 
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B—Hotels, Apartments and Residential Occupancies (Cont’d) 


Part of Building, Etc. 
(k) Dumb-waiter shafts. 


(1) For bearing partitions in 
non-fireproof buildings. 


Advantages of Metal Lath Partitions Compared to Other Types 


(26) As they require plaster only on one side they can be built self-supporting 
of channels and metal lath in space available more easily than mechanically 
possible with other fire-proof constructions. 


(27) Wood studs protected with 34” metal lath and plaster each side most 
economical bearing partitions to receive a one hour fire resistance rating by 
national fire prevention authorities, Bureau of Standards, Underwriters 
Laboratories and others. 


C—Factories, Mills, Mine Structures, etc. 


(a) Enclosures for belt-ways 
and material elevators and 
conveyors extending between 
floors. 


(b) Enclosures for passenger 
and freight elevators and 
stairshafts as required by 
building code regulations. 


(c) Separatfon between por- 
tions used for manufacturing 
and those used for offices. 


(d) Temperature retarding en- 
closures around heat-treat- 
ing furnaces, etc. 


(e) For enclosing rooms used 
for tumbling stampings, cast- 
ings, etc., also for brick 
rattler test rooms, small arms 
testing, etc., and in general 
for noisiest parts of shops. 


(f) For shower stalls. 


(¢) For toilet stalls and wash 
rooms. 


(h) For penthouses, motor en- 
closures. 


(30) Light weight, reinforced construction, fire retardance, resistance to explos- 
ion and vibration are advantages of metal lath over enclosures of masonry, 
plasterboard or wood sheathing. (See also Nos. 24 and 26.) 


(31) See No. 30, also No. 24. 


(32) Solid partitions can be built as high as 30 ft., and hollow as high as 32 feet 
without heavy pilasters such as required for masonry. By use of columns, 
etc., greater heights are permissible. Occupy minimum space and have 
excellent retarding properties. See also No. 30. 


(33) Retard passage of noise from machinery, etc., from factory to office portion. 


(34) See also No. 30. For great heat these partitions should be hollow or double, 
plastered with portland cement or wood-fired plaster and the interior filled 
with asbestos or other incombustible heat absorbing elements. Partitions 
can be built with series of single walls each separated from those adjoining 
by filled-in hollow space, giving maximum resistance to heat, explosion, or 
impact. 


(35) By using series of soundproof double metal lath and plaster partitions 
maximum resistance to sound transmission and to destruction by vibration 
is obtained. Freedom from noise promotes efficiency of employees in other 
parts of factory. 


(36) Use portland cement plaster. This construction has low cost, permanence, 
minimum expense upkeep. 


(37) Same as No. 36. Cheerful, sanitary toilet towers or balcony toilets of solid 
partitions can be built adjoining crane runways without danger of cracking 
due to vibration of crane in adjoining bays, and require minimum structural 
support as compared with masonry which is subject to cracking under these 
conditions. 


(38) See Nos. 30 and 37. 


D—Hospitals, Sanitariums, Asylums, etc. 


(a) Soundproof dividing parti- 
tions between patients’ rooms, 
around maternity wards, 
rooms for convalescents, for 
division of quarters for the 
insane within areas divided 
by masonry. 


(b) Film storage rooms and 
cabinets. 


(c) Dividing partitions between 
adjoining toilet and shower 
rooms, 


(40) Use soundproof double metal lath partitions. See Reason No. 15. 


(41) Metal lath partitions are fireproof and shock and explosion-proof and 
recommended by Fire Underwriters. Cement plaster should be used. See 
also No. 30. 


(42) Cement plaster should be used. Solid partitions for economy of space 
will stand moisture, can be kept sanitary by painting if necessary. Use 
metal base screed for combination with terrazzo base. 
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D—Hospitals, Sanitariums, Asylums, etc. (Cont’d) 


Part of Building, etc. 


(d) Separate toilet rooms and 
shower rooms, clothes lockers. 


(e) Cold storage rooms. 


(f) X-Ray rooms. 
(g) Corridor partitions. 


Advantages of Metal Lath Partitions Compared to Other Types 


(43) See Nos. 36 and 37. Plaster can be rounded at edges and intersections to 
prevent lodgment of disease germs. 


(44) Combinations of cork slabs used on solid metal lath partitions or ground 
cork with hollow metal lath partitions provides great flexibility in installation, 
minimum heat loss and very satisfactory external appearance. 


(45) Barium plaster applied over metal lath widely used for this purpose. 


(46) See No. 14. Use metal base screed and picture mold for combination with 
terrazzo base; minimum upkeep. Ceiling acoustical treatment most econom- 
ical. 


E—Schoolrooms, Music Rooms and Radio Broadcasting Studios, Rooms for 
Recording Sound Pictures (Talkies), Etc. 


(a) Partitions in school rooms 
and for school-room corridors. 


(b) Partitions and walls of 
rooms used for instruction in 
music, for radio broadcasting, 
etc. 


(c) For locker recesses. 


(50) Either natural or artificial slate blackboards readily installed on solid or 
other types of metal lath partitions. Lath and channel reinforcement pro- 
vides necessary resistance to rough usage. 


(51) Metal lath partitions accorded one to three hour fire retardance by Build- 
ing Code Regulations assures maximum protection at minimum cost for non- 
bearing fire separations along corridors, around stairways, etc. Metal lath 
protected wood studs for bearing partitions recommended for all non- fireproof 
school buildings. 


(52) Soundproof double metal lath partitions are cheaper, lighter and occupy 
less space than other types of partitions or walls used to segregate such rooms 
from other parts of the building. 


(53) Lath and channel recesses to provide locker space in corridors can be built 
more economically than other constructions which require heavy supporting 
members. 


F—Theatres, Assembly Halls and Lodge Rooms 


a) Motion Picture Booths. 


(b) Fan rooms and ventilating 
ducts. 


(c) Dressing rooms. 


(d) Proscenium walls. 


(e) Exit stairway protection. 


(f) Film Storage 
cabinets. 


rooms and 


(a) Shower and toilet rooms for 
summer homes, camp build- 
ing, etc. 


(b) Exterior walls of tourist 
camps, small garages, and 
manufacturing plants. 


(c) In earthquake regions. 


(54) Light weight, metal lath and portland cement or gypsum plaster on small 


channels or angles is fire and explosion proof, offers maximum protection to 
audience and operator, and can be hung from overhead trusses or as balcony. 
It is approved by National Board of Fire Underwriters and principal building 
codes of the United States. 


(55) Light weight and fire resistive metal lath partitions require no painting 
upkeep for this use, cccupy smaller space and cost less. 


(56) Used for space saving, etc. 


(57) Channel and lath construction facilitates adaptation to architectural de- 
sign, and can be built to great heights with minimum weight and without 
heavy supporting construction such as required for masonry. 


(58) Economy of space, etc., minimum weight, fire safety. See No. 30. 


(59) See No. 41. 


G—Miscellaneous Buildings 


(60) With portland cement plaster, metal lath and channels make permanent 
crack-proof construction which will stand moisture and settlement better 
than average hollow clay products, is cheaper and lighter than concrete 
blocks, etc., and takes up less space than any comparable construction except 
more expensive slate, or metal which require continual upkeep. For toilet 
stalls construction is self-supporting, will stand much abuse and requires 
minimum upkeep. 


(61) See No. 60. Makes entire building depreciation proof. 
effectively. See also No. 63. 


Resists tornado 


(62) Greater resistance to earthquake shock than any but reinforced conctais 
was shown in California and Japan; when subject to shock, damage is MU 
less than to masonry, and can be repaired at less expense. 
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MISCELLANEOUS DETAILS 





Section VIII Part ‘‘C”’ 


Special Installation Details 


There are hundreds of uses for 2-inch metal lath 
partitions, some of which require construction 
slightly out of the ordinary. This chapter describes 
construction details for a few of these special places 
about the apartment building, office, manufacturing 
plant or school, etc., where the use of metal lath 
partitions is particularly advantageous. 


Stairshaft Enclosures: 


Fig. 139 shows a very satisfactory method of 
building a fireproof enclosure for stairwells at mini- 
mum expense. Solid metal lath and plaster was 
used. In this case the structural framing is steel. 
Complete details are shown in Fig. 140, Page 146, 
, and the manner of framing-in to the steel is shown 
in Section “E-E”’ in Fig. 141, Page 146. Note that 
the partition, made 21% inches thick for this use to 
provide special safety in fire, can be run from floor 
to ceiling independently of the stair construction, 
or where it is desirable to make stair stringer flush 
with partition, it can be framed into the channel 
stair stringer from above and below. The same 
general details are used in concrete or wood framing, 
the former being shown in Fig. 142, Page 147, 
Detail ‘‘A.”” For hollow partitions around stair- 
ways see Fig. 142, Page 147. Hand rails and balus- 
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Fig. 139—Fire-Resistive Stairway Enclosure 2-inch Solid 
Metal Lath and Plaster. 
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trades are also readily built of 2-inch solid plaster, 
Fig. 142, Page: 147, Detail ‘‘B’’. Where space 
within the shaft is at a premium, channel studs 
may be omitted and heavy rods used instead to 
make a partition about 11% inches in thickness. 


Elevator Enclosures: 


Details for elevator enclosures are much the same 
as for stairways, those shown in Fig. 141, Page 146, 
being typical. For this purpose, likewise,, 214-inch 
partitions should be used, while for heights over 
16-ft. 284 or 3-inch thicknesses are recommended 
for this use; or hollow metal lath partitions can be 
used. Both types of enclosing partitions are shown, 
also several ways in which to finish the inside of the 
shaft at the entrance door on each floor. Self- 
supporting elevator shafts with 24-inch solid par- 
tition curtain walls are readily built and as shown 
by the test of actual fire described will stand when 
the remaining construction fails. Necessary open- 
ings in such shafts should be closed preferably with 
tin-clad wood doors of the type which serve as 
safety gates as well. Where space does not permit 
installing such doors, rolling steel shutters operated 
by a fusible link should be used. 


Factory Dividing Partitions: 


Factory unit partitions are useful, since they 
isolate points of greatest fire and explosion hazard 
from other departments. For such purposes as the 
construction of bins to contain inflammable stock, 
the segregation of wood-working machines, con- 
struction of lacquer rooms, etc., metal lath parti- 
tions are largely used in manufacturing works. 

Either solid or hollow partitions may be used. 
For temperature separations, wood-fibred plaster 
is recommended, and for extreme heat, hollow 
partitions with the space filled with Sil-o-Cel, 
asbestos, etc., will be found very satisfactory. 
Safety of valuable factory records is assured by a 
fireproof metal lath partition enclosure. 

Metal Lath partitions are useful too in isolating 
the noisy departments from the office portion, 
thereby increasing the efficiency of the office em- 
ployees. Plastering on opposite side of the dividing 
partitions can be varied to suit the occupancy. 
Solid partitions can be installed in any length, and 
to any height ordinarily encountered in the factory 
building. 


Belt and Shaftway Enclosures: 

Belt and shaftways when not properly enclosed 
are frequently the cause for rapid fire spread in 
factory buildings even when the structure is 
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Fig. 146—Toilet Room Partitions of Solid Metal Lath 
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Fig. 147—Metal Lath and Cement Plaster Shower Room 
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Fig. 144—Solid Metal Lath and Plaster Belt and Shaft- 
way Enclosures. 
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Fig. 145—Solid Metal Lath and Plaster Motion-Picture 
Booth. 
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sprinkler-protected. The records of their use in 
mills in which fires have occurred have demon- 
strated their excellent retardant properties. Such 
enclosures may be of the vertical or inclined type, 
and they present a slightly different problem than 
that of the protection of stairwells and elevator 
shafts. Protection is given and yet the belt or 
bucket elevators readily accessible through metal 
doors, hung on steel angle bucks bolted to the 
adjacent stud. A wire glass window is provided 
for observation. (Fig. 144, Page 147.) 


Inclined beltways from one floor to another are 
protected in the same manner, the metal lath and 
plaster partitions being framed to suit the require- 
ments in the usual way, or the enclosure may be 
given its own slanting ceiling, framing it in with 
heavier channels when necessary. 


Motion Picture Booths: 


All building codes require that motion picture 
booths because of the great hazard of exploding 
film be built of fireproof and explosion-proof con- 
struction. Metal lath construction is specially 
recognized as suitable for this use. Thousands 
have been built of solid metal Jath and plaster. 
Maximum safety with minimum weight and moder- 
ate cost are thus assured. Framing details are 
shown in Fig. 145, Page 447. 


Toilet, Shower, Locker Room and 
Lodging House Partitions: 


Stalls for shower, toilet and locker rooms are 
easily built with the 2-inch partitions. Ordinary 
34-inch studs are the framework, the exposed edges 
being finished with a trowel as in Fig. 146, Page 147, 
or a 2-inch channel frame into which the channel. 
studs are bolted, can be used as in Fig. 147, Page 
147. The construction is shatter proof and can be 
given an excellent and desirable finish with Keene’s 
cement plaster. In Fig. 147, Page 147, the shower 
stalls are lined with sheet zinc (see detail). For 
semi-exposed places as in tourist camps, portland 
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Fig. 148—Detail of Fig. 149—Attachment of Shelv- 
Lodging House ing Brackets to Solid Metal Lath 
Compartment. Partitions. 
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Fig. 150—Two-Inch Metal Lath Toilet Room Partitions 
in Hospital Buildings. 


cement plaster should be used. Doors are readily 
hung on these partitions, see Jamb-—Section A, 
Fig. 146, Page 147. 

Another type of Shower-room construction is 
shown in Fig. 100, Page 87. Corners of the frame. 
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Fig. 151—-Metal Lath Construction for Schoolroom 
Wall Cases and Lockers. 
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Fig. 152—Details for Attachment of Natural Slate Black- 
boards to Two-Inch Solid Partitions. 


are of galvanized iron pipe. Space for shower pip- 
ing is provided by chases formed between two 
channels covered each side with metal lath. A 
4-inch concrete curve provides a 1t-inch slot into 
which the channel studs are grouted. 


Lodging houses are required by many cities to 
have fire and germ-proof separations of the com- 
partments. These are frequently only about 5 by 
7 feet, and partitions must be off of floor for clean- 
ing (see Detail Fig. 148), and for economy stop 
short of the ceiling. For privacy a wire screen is 
put over the top of each compartment. Two-inch 
metal lath partitions are being extensively used 
for this purpose. 


For toilet rooms in hospitals and institutional 
buildings the arrangement shown in Fig. 150 has 
been found very compact. 
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Fig. 153—Details Showing Application of Artificial Slate 
Blackboards to Two-Inch Solid Partitions. 


Kitchen Cabinets, Shelving and 
Miscellaneous Wall Hung Devices: 


Perhaps the best method is to carry the shelf on 
brackets as in Fig. 149A. These are easily hung by 
first punching a hole through the partition and 
bolting the bracket to the partition by means of a 
34-inch flat head stove bolt with a 14-inch washer 
against the lath. The washer and the nut are then 
plastered over and entirely concealed. This work 
should be done before finish plaster is applied. 
When carrying considerable weight the bolt should 
be located preferably next to a stud. For shelving 
or other devices attached back to back, the bolt 
extends through the partition and no washer is 
needed. 


Another method is to punch a slightly larger hole 
through partition and use a spring toggle bolt to 
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Fig. 154—Typical Buck and Jamb Constructions for Installation of Concealed Beds Attached to Partition 
of Two-Inch Solid Metal Lath and Plaster 
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carry the bracket. The advantage of this method 
is that it requires no nut on the other side of the 
partition, and therefore allows a thicker coverage 
of plaster on the back side. This method is fre- 
quently used for the attachment of grounds for 
wall-hung kitchen cabinets. (Fig. 149B.) 


Heavy pictures are hung, on metal lath partitions 
which have no picture mould, by means of Moore 
Pushless Hangers procurable at any hardware or 
variety store. 


School Room Details: 


The growing use of the shallow partition in 
schools has led to the development of standard 
methods of attachment for blackboards, etc. These 
are shown in Fig. 152 and 153, Page 149, for 
natural and artificial slates respectively. Both 
horizontal and vertical grounds are used. Having 
the grounds permanently tied to the channel frame 
the blackboard is securely anchored to the parti- 
tion. Note that grounds, etc., can be repeated on 
what is shown as the plain side of the partition in 
Fig. 152 so that blackboards can be installed on 
both sides. 


Hollow and soundproof double partitions are also 
being used for school room blackboards. The 
details are identical with those just described 
except that a double row of channels is used con- 
nected for hollow partitions, and entirely separate 
for the soundproof type except where insulated 
connecting construction is used. 


Schoolroom wall cases and lockers lend them- 
selves especially well to construction with metal 
lath partitions. Even when the principal partitions 
are of masonry, a metal lath curtain wall hung from 


overhead beams or ceiling provides very satis- 
factory construction for locker recesses. 


Concealed Beds: 


Concealed beds are installed with complete suc- 
cess where metal lath partitions are used. 


Although one might consider that the great 
weight of the bed would make it difficult if not 
impossible for it to be resisted by the solid partition, 
yet careful study shows that most of the weight is 
carried by the floor socket, and the strain on the 
partition is very little indeed. In other words, the 
greatest leverage and the greatest stress is only 
encountered when the bed is in position for use, and 
when in use there is no weight on the partition. The 
details shown herein are those which have been 
prepared and found entirely successful by a large 
manufacturer of concealed beds. 


This type of fixture is either hung from a special 
door or door jamb. The former type merely re- 
quires careful framing of the opening. The door 
jamb hung type of bed calls for the special jamb, 
Fig. 154, and reinforcement at this point. The 
ordinary 2 by 2 wood buck is used. It is attached 
to the adjacent stud by any of the methods men- 
tioned. Next, reinforcing wires are wrapped about 
the buck and laced in and out through the lath, 
running back about a foot from the buck to the 
second stud away. Strap anchors are also used for 
this purpose. Anchors are installed at 2-foot 
intervals above the floor. The jamb is then secured 
to buck with nails or screws, and the hardware 
fitted as shown. The floor socket is fastened to the 
floor with wood screws or expansion bolts. 
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PLASTERING 


Section No. VIII Part ‘““D” 


Plasters 


Proportioning Plaster Mixtures: 


Sand. The character of plastering sand has much 
to do with the amount necessary with a given 
amount of gypsum, lime, cement, etc. The propor- 
tions indicated below must be considered merely as 
averages. Actual experience only will determine 
the proper proportions for other types. 


Mixtures for Scratch and Brown Coats: 


Note: The plaster coat used to back-up the 
scratch coat on the lath side of solid partitions 
should be proportioned same as for brown coat. 


Lime Plaster, Scratch coat: 1 part composed 80% 
stiff lime putty to 20% Keene’s Cement, to 3 parts 
dry plastering sand; 6 Ibs. hair per cu. yd. of mortar. 
For brown coat: 1 part composed 90% stiff lime 
putty to 10% Keene’s Cement, to 4 parts dry 
plastering sand; 3 lbs. hair per cu. yd. mortar. 


Gypsum Plaster: For scratch coat!, by volume, 
1 part of gypsum to 114 of sand, for brown coat 1 
part of gypsum to 2% of sand; or, by weight; 
for scratch coat 100 Ibs. gypsum to 200 lbs. sand, 
brown coat 100 lbs. gypsum to 300 Ibs. sand. 


Portland Cement Plaster. For scratch coat: 1 of 
portlant cement to 3 of sand:'brown coat, same 
proportions. Use hydrated lime in amount 10% 
by weight of cement to make ‘‘fatter’’ and more 
easily worked mixture. (Same mixtures for exterior 
work). 


Hair or Fibre for Gypsum and Portland Cement 
Plaster. For scratch coats use hair or fibre not to 
exceed 3 bushels per cu. yd. of sand, and for brown 
coats, where a finish coat is to be used, fibre may 
be added in amounts not to exceed 1% bushels 
per cu. yd. of sand. 


Keene's Cement Plaster, For scratch coat: 10 
cu. ft., stiff, aged lime putty; 200 lbs. Keene’s 
Cement; 1 Ib. hair or fibre, 1 cu. yd. sand. For 
brown coat 7 cu. ft., stiff, aged lime putty; 150 
lbs. Keene’s Cement; 1 cu. yd. clean sharp sand. 


Finish Coats for all Base Coats (Interior Use): 


For the usual white smooth finish, lime putty and 
gypsum are mixed in proportions left largely to the 
discretion of the plasterer who must gauge the time 
of set by the area to be covered and by the weather. 
However, the usual proportions are 4 sacks (200 
Ibs.) of finishing hydrated lime to 50 Ibs. of plaster 
of paris gauging. 

' Contractors vary widely in proportions used for gypsum 
plasters on metal lath. For scratch coat the range is from 1 to 
2 parts of sand to | of gypsum; for the brown coat the range 
is from 2 to 3 parts of sand to tf of gypsum. 
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Quantities: 
(100 Sq. Yds. Finished Surface on Both Sides). 


Two-Inch Solid Partitions: 


Plastering Materials (Gypsum Plaster, smooth 
white finish) 4.0 cu. yds. (9000 Ibs.) plastering sand; 
4500 lbs. gypsum plaster; 800 Ibs. finishing lime; 
300 Ibs. gauging plaster. 


Lathing Materials. 110 yds. metal lath; chan- 
nels, (assuming floor and ceiling runners) studs 
12 in. spacing, 1100 lin. ft.; 16 in. spacing, 870 lin. 
ft.;19in. spacing, 760 lin. ft. Without floor and ceiling 
runners, but allowing 8 inches for each stud splice, 
channel quantities are 1000, 750 and 630 lin. ft. for 
12, 16 and 19-inch spacings, respectively. Tie wire 
required is 15, 1144 and 9% lbs. respectively for 
these spacings. 


Hollow and Double Partitions: 


Require one more coat and about 10 per cent 
more plastering material than 2-inch solid parti- 
tions. Lathing materials are just double those 
given above for solid partitions except for single 
stud partitions. 


Application of Plaster: 


Solid partitions should be braced on channel side 
once in every 6 ft. of their height. Hollow parti- 
tions are self braced, while in double metal lath 
partitions, which have no cross ties between the 
faces, temporary braces should be provided on each 
face. 


Solid Partitions: 


Experienced plasterers find it more economical 
to make this a 5-coat job, but occasionally 6 coats 
are used. As these partitions are plastered solidly 
and two inches required in any case, nothing is 
gained by putting on a light scratch coat. 


The scratch coat should cover the face of the lath 
about one-quarter inch. Before it has hardened it 
should be well scratched to a depth of about Yg-inch. 


When it has hardened sufficiently (usually in 
24 hours) it is ready for the backing-up coat. 
Under: no circumstances should the backing-up 
coat be applied until the scratch coat has hardened, 
since pressure of the trowel may break the keys of 
the unset scratch coat. The. backing-up coat is 
usually applied in two operations, the second fol- 
lowing immediately after the first plaster has 
stiffened. This brings the plaster out beyond the 
face of the channels where it is rodded and darbied, 
being actually the brown or straightening coat on 
this side of the partition. 
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The brown coat on the lath side follows after the 
backing coat has set and then in turn come the 
finishing coats or other decorative finishes on each 
side. 


Notes on Plastering: 


For Sound Insulation. The portion of partition 
between baseboard grounds and the floor should be 
fully plastered. For additional sound insulation 
the metal lath partition should be carried to and 
plastered up to the underside of the ceiling slab. 


What Plaster to Use: 


For average interior use: Any of the plasters 
heretofore mentioned may be used on metal lath 
partitions with assurance of long life and freedom 
from cracking. However, since moisture will, in 
time, deteriorate gypsum plaster and this in turn 
affects the metal lath, this type of plaster, although 
satisfactory for other positions, should not be used 
for places which are continuously wet or damp. 
Portland cement, lime plaster or Keene’s Cement 
Plaster which are inhibitors of corrosion should be 
used, particularly in bathroom, toilet and wash- 
rooms. 


Plasters for Other Parts of Buildings: 


For basement partitions and shower stalls!, cold 
storage rooms, laundries, etc.: portland cement 
either straight or gauged with lime. 

For chemical laboratories!, X-Ray film storage, 
exposed factory partitions, for belt and shaftway 
enclosures in factories: Portland Cement. 

For spandrel walls of factories, exteriors of 
tourist camps, filling stations, fences, etc.: Portland 
Cement plaster or prepared Portland Cement 
stuccoes. Under no circumstance should stuccoes 
made on magnesite (magnesium-oxychloride) base, 
be used, 

For resistance to explosion or impact: Portland 
Cement plaster. 

For 1-hour fire rating: On 2-inch solid partitions: 
Gypsum plaster, for hollow or double partitions of 
metal lath on wood or metal studs use gypsum or 
Portland Cement plaster. 

For 2-hour rating (Solid Partitions): Unsanded 
gypsum plaster. 

For Sound insulation all plasters are about 
equally good. 

For X-Ray Treatment rooms use barium plaster. 


1 When exposed to severe service conditions, a further 
treatment of the plastered surface with waterproofing paints 
or by chemical fillers may be necessary. 
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